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PREFACE 


In  Erin  "in  ^  out  the  Fourth  Series  of  the  Reports  of  the 
North  Manchurian  Plague'  Prevention  Service,  I  wish  to 
express  my  deep  appreciation  of  the  loyal  cooperation  and 
unstinted  efforts  of  my  staff  who  have  made  possible  a  pub¬ 
lication  of  this  nature  after  an  interval  of  less  than  two  years 
since  the  last  Reports  (1918-22)  appeared. 


To  those  who  understand  the  difficulties  under  which 
scientific  workers  have  to  carry  out  their  task  in  this  country, 
the  appearance  of  this  Volume,  like  the  previous  ones,  will 
be  particularly  welcome.  In  response  to  several  requests,  1 
have  written  and  included  in  this  Report  an  article  on  ‘How 
I  built  Hospitals  in  China’  mentioning  therein  the  main 
incidents  connected  with  these  undertakings. 


In  passing,  I  may  add  that  throughout  the  last  sixteen 
years  during  which  I  have  served  the  Government,  I  have 
emphasised  the  need  of  faith,  perseverance  and  originality: 
the  first,  because  without  it  during  these  troublous  times  one 
would  simply  have  to  throw  up  one’s  hands  and  despair;  the 
second,  because  no  great  scientific  or  medical  benefit  has  yet 
been  achieved  without  a  thorough  attention  fo  accuracy  and 
details;  the  third,  because  with  a  conservative  education 
handed  down  for  four  thousand  years  like  ours,  it  is  most 
essential  for  our  minds  to  branch  out  in  new  directions  so  as 
to  cope  successfully  with  the  progressive  tendencies  of  the 
times.  In  spite  of  some  faults  in  her  ancient  civilisation  and 
the  insatiable  money-grabbing  proclivities  of  many  present- 
day  leaders,  the  heart  of  China  is  still  sound.  Though 
apparently  quarrelsome,  the  country  is  on  the  whole  stable, 
and  awaits  only  the  right  helping  hand  to  put  her  straight. 
She  needs  true  friends  from  outside  as  well  as  inside,  and  her 
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well-wishers  (official  and  non-official)  should  encourage  her 
best  sons  and  daughters  in  their  uphill  work  of  reconstruction. 
Among  these,  educationists  and  scientists  ma\  he  ( lassed. 

Hence,  I  have  deemed  it  a  great  privilege  m  obtaining 
the  cooperation  of  Professor  Akira  Fujinami,  the  eminent 
Head  of  the  Pathological  Institute  at  the  Imperial  University 
of  Kioto,  in  the  article  on  kA  Study  of  the  Morbid  Histology 
of  the  1921  Manchurian  Plague  Epidemic.’ 


The  Honorable  Liang  Chi  Chiao,  best  known  of  China’s 
living  scholars  and  once  Minister  of  Finance,  has  kindly 
written  a  Foreword  for  the  Chinese  edition  of  this  Report. 
His  composition  is  so  fine  and  his  caligraphy  so  distinguished, 
that  I  have  inserted  a  reproduction  of  the  original  script  m 
the  English  edition. 

As  in  the  Reports  of  1918-22,  I  wish  to  mention  specially 
the  names  of  Drs.  Chun  Wing  Han  and  Robert  Pollitzer  for 
their  zeal  and  devotion.  Dr.  Lin  Cilia  Sv  ce  has  al  lt\ 
performed  the  task  of  editing  the  Chinese  edition,  which  is 
published  by  the  Kuang  Hua  Press.  The  coloured  plates  have 
been  done  by  the  Commercial  Press  of  Shanghai.  As  usual, 
the  Tientsin  Press,  Ltd.,  have  accomplished  their  job  m  a 
praiseworthy  manner. 


Wu  Lien-teh. 


Harbin,  June  10th,  1924. 


'  r.v 


c 

a  *'* 

t  • 


I- 


/ 

0 


GENERAL  CONTENTS 


1.  A  Record  of  Pneumonic  Plague  Outbreaks 
throughout  the  Wbrld  from  the  Earliest  Times  ... 


I. 

Introduction. 

II. 

Pneumonic  Plague  up  to  the  beginning 
of  the  19th  century. 

III. 

Pneumonic  Plague  in  India,  the  Coast 
Countries  of  East  Asia  and  China  Proper. 

t—H 

• 

Pneumonic  Plague  in  the  Islands  of  the 
Pacific  and  Australia. 

V. 

Pneumonic  Plague  in  America. 

VI. 

Pneumonic- Plague  in  Africa. 

VII. 

VIII. 

Pneumonic  Plague  in  Western  Europe. 

Pneumonic  Plague  in  Eastern  Europe 
and  The  Near  East. 

IX. 

Plague  in  Astrakhan  and  adjoining  ter¬ 
ritories. 

X. 

Pneumonic  Plague  in  Central  Asia. 

XI. 

Pneumonic  Plague  in  Transbaikalia, 
North  Manchuria  and  Mongolia. 

XII. 

Pneumonic  Plague  on  sea  vessels  and  in 
laboratories. 

XIII. 

(ten  era  1  Con  cl  u  s  i  on  s . 

2.  Plague  in  W  ild  Rodents  including  Latest  Inves¬ 
tigations  into  the  Role  played  by  the  Tara.ba.gan'. 

I. 

Introduction. 

II. 

Wild  Rodents  susceptible  toi  natural  in¬ 
fection. 

III. 

Rodents  susceptible  to  experimental  in¬ 
fection. 

IV. 

Note  on  the  plague  problem  in  Trans¬ 
baikalia. 

Y. 

Rodents  of  Transbaikalia. 

Pages. 

1-110 


111-153 


in 


IV 


Pages. 


VI.  The  Tarabagan — 1 .  Historical  survey  of 
natural  plague;  2.  Latest  findings  of 
natural  plague  ;  3.  M  inter  experiments  ; 
4.  Parasites  of  the  tarabagan  ;  5.  Biting 
experiments ;  6.  Further  experiments 

done  with  parasites  of  tarabagans;  7. 
Cone  lusions  ;  8.  Tables  I- IX. 


3  A  Study  of  the  Morbid  Histology  of  the  19-1 
Manchurian  Plague  Epidemic  . . 

1.  Introduction;  2.  Larynx ;  3.  Trachea; 
4.  Bronchus;  5.  Tonsils;  6.  I  vuby  Lon- 
gue  ;  7.  Oesophagus,  Stomach  ;  S.  T  teius. 
Ovary,  Tubes;  9.  Testes;  10.  Placenta, 
Umbilical  Cord;  11.  Brain;  12.  Pan¬ 
creas;  1'3.  Suprarenal  Gland;  14. 
Thymus;  15.  Kidney:  16.  Heart;  17. 
Spleen ;  18.  Liver;  19.  Lung,  Bronchiole 
Pleura  ;  20.  Lymph  Glands  (mesenterial, 
cervical ,  bronchial);  21.  Discussion  and 
Conclusions. 


4. 

b. 


Notes  on  the  Histological  Lesions  found  in  Organs 
of  Naturally  Plague  Infected  Tarabagans  . 

The  Original  Home  of  Plague  . . 

I.  Geographical  Evidence: 

A.  Endemic  areas  in  Africa. 

B.  Endemic  areas  in  Asia. 

II.  Historical  Evidence. 

III.  Concluding  Remarks. 


172-177 

178-198 


6. 

7. 

8. 

9. 


Remarks  on  the  Incidence  of  Certain  Diseases  m 
Chinese  and  Europeans  . 

Scarlet  Fever  in  China  . 

Comparative  Study  of  Serodiagnosis  in  Syphilis. 
Summary  of  Plague  Experiments  on  the  luce  of 
Tarabagans  . . 


TO. 

11. 

19 

NM.  • 


13. 


How  I  Built  Hospitals  In  China  . 

As  a  National  Guest  in  Japan  . 

The  Interdependence  of  Japanese  and 

Medicine  .  . 

A  Survey  oif  Public  Health  Activities 
since  the  Republic  . 


Chinese 


in  China 


199-206 

207-223 

224-230 

231-234 

235-246 

247.254 

255-260 

261-265 


V 


14. 

15. 

16. 

17. 


19. 

20. 

21. 


Ihe  Status  of  Medical  Education  in  China  in 
1922  . 


Pages. 

266-270 


Resolutions  passed  by  the  Scientific  Conference 


held  in  Chita.  August  1-3,  1923  .  271-272 

Summary  of  Tenth  Annual  General  Report,  1922.  273-278 
Summary  of  Eleventh  Annual  General  Report, 

*923  279-284 

Summary  of  the  Harbin  Hospital  Reports  .From 

Oct.  1921  to  March  1924  .  285-291 

Summary  of  Fourth  Annual  Report  for  New- 
chwang  Quarantine  Hospital  .  292-295 

Summary  of  Patients  tieated  at  Harbin,  Taheiho, 

Sensing,  X  ewe  Hwang,  Manchouli  and  Liahasusu 
Hospitals  .  296-312 

List  of  Operations,  Harbin  Hospital,  Oct.  1921- 
Feb-  1^24 . * .  313-314 


LIST  OF  ILLUSTRATIONS 


b  rontispiece. — Coloured  Plate  of  Part  of  a  Pneumonic  Pla 
Liu  n  n 


gue 


Following  Preface.—  Bird’s-eye  View  of  North-Eastern 
Hospital,  Mukden,  completed  1924. 

1  r  .  Page. 

i.  three  tarabagans  in  Ihe  hibernating  stage  Feb 

1923 . . . . :  153 

■i.  A  plague-infected  tarabagan  during  hibernation  held 
in  gloved  hands,  Feb.  1923  .  153 

3.  (  omparative  sizes  of  skulls  of  different  rodents : 

An  to  my. s*  hobac,  Gunomys .  Mus  decuvianus  and  Mus 
rattu*  . 153 

4.  Fleas  of  some  wild  rodents  found  in  Transbaikalia.  153 

5.  Railway  wagons  in  Transbaikalia  used  by  the  Russo- 

Ohinese  Plague  Expedition  in  June,  1923  ...  .  153 

6.  Dissecting  tarabagans  in  the  open  air.  Russo-Chinese 

Plague  Expedition,  1923  .  153 

1.  New  Quarantine  Camp,  Newehwang,  completed  1924  153 

8.  Section  of  lower  part  of  human  bronchus,  Plague 
Pneumonia . . 


9. 

10. 

11. 

12. 

13. 

14. 

15. 

16. 
IT. 
18. 


19. 

20. 

21. 

99 

23. 

24. 

25. 

26. 

27. 

28. 

29. 

30. 


Pages. 


Section  of  human  lung,  Plague  Pneumonia  .  171 

Section  of  human  lung',  Plague  Pneumonia  . ......  171 

Ditto,  highly  magnified  . . .  171 

Section  of  bronchial  lymph  gland  (human),  Plague 
Pneumonia  . .  171 

Section  of  human  spleen,  Plague  Pn.,  highly  magn.  171 

Section  of  human  liver,  Plague  Pn. ,  highly  magn.  171 

Naturally  plague  infected  tarabagan,  found  duly, 

1923  . . .  171 

I 

Section  of  lung  (tarabagan  16)  .  .  177 

Ditto,  magnified  800  diam .  177 

Section  of  cervical  bubo  (tarabagan  18)  .  177 

Section  of  bronchiole  in  lung  (tarab.  18)  .  17* 

Section  of  liver  (tarab.  18)  .  177 

Ditto,  magnified  800  diam .  1*1 

Sketch  Map  of  the  world  marking  endemic  plague 
centres  . 198 

Twoi  new  buildings  of  Harbin  Hospital  .  246 

One  of  the  medical  wards  in  above  Hospital  .  246 

Exhibition  of  Plague  Prev.  Service,  25th  anniver¬ 
sary,  Chinese  Eastern  Hailway,  1923  .  246 

Tarabashine  or  Siberian  eagle  feeding  upon  iara- 
bagans  . 246 

New  Laboratory  at  Manchouli  .  246 

A  case  of  Amyotrophic  Lateral  Sclerosis  .  291 

291 

5  )  f  5  5  J  ’  5  .  ^  ' 

Map  of  North  Eastern  Asia  showing  important 
plague  centres  .  315 


LIST  OF  COLOURED  PLATES 


A  Pneumonic  Plague  Lung  in  Section  . Frontispiece. 

1.  Section  of  Bronchiole  and  Lung*  in  Plague  Pneumonia  171 

2.  Section  of  Lung  in  Plague  Pneumonia  .  171 

3.  Section  of  Lung  in  Plague  Pneumonia  .  171 

4.  Section  of  Lung  in  Plague  Pneumonia  .  171 


A  RECORD  OF  PNEUMONIC  PLAGUE  OUTBREAKS 
THROUGHOUT  THE  WORLD  FROM  THE 
EARLIEST  TIMES. 

(With  one  map.) 


CONTENT'S. 

.  *i  ..  :  h 

I.  Introduction. 

II.  Pneumonic  plague  up  to  the  beginning  of  the  19tii 

CENTURY. 

1.  Period  before  the  Black  Death.  2.  The  Black 
Death.  3  Note  on  pneumonic  plague  in  the 
following  centuries. 

III.  Pneumonic  plague  in  India,  the  coast  countries  of 
East-Asia  and  China  Proper. 

1.  India.  2.  Siam  and  Indochina.  3.  Java.  4. 
China  Proper.  5.  South  Manchuria.  6.  Formosa. 
T.  Japan. 

•  r*  f\t  jj 

II  .  Pneumonic  plague  in  the  islands  of  the  Pacific  and 
in  Australia. 

1.  Philippines.  2.  Australia.  3.  New  Caledonia. 
4.  Hawaiian  Islands. 


y. 

VI. 


VII. 


Pneumonic  plague  in  America. 

1.  South  America.  2.  North  America. 

Pneumonic  plague  in  Africa. 

1.  Egypt.  2.  Algeria.  3.  Morocco.  4.  French  West 
Africa.  5.  Gold  Coast.  6.  Central  Africa.  7. 
South  Africa.  8.  Mauritius.  9.  Madagascar. 

Pneumonic  plague  in  Western  Europe. 

1.  Portugal.  2.  France,  3.  England  and  Scotland. 


VHP  1  NEl  MONIC  PLAGUE  IN  ElASTERN  EUROPE  AND  THE  NEAR 
East. 

1.  Greece.  2.  Turkey  in  Europe.  3.  Asiatic  Turkey. 
4.  Syria.  5.  Arabia.  G.  Mesopotamia.  7.  Persia. 
8.  South  Bussia. 


2 


MANCHURIAN  PLAGUE  PREVENTION 


IX.  Plague  in  Astrakhan  and  adjoining  territories. 

1.  Astrakhan.  2.  Ural  territory.  3.  District  of 
Samara.  4.  Don  Province. 

X.  Pneumonic  plague  in  Central  Asia. 

1.  Transcaspian  Province.  2.  Turkestan.  3.  Semiret- 
cliinsk  Government. 

XI.  Pneumonic  plague  in  Transbaikalia,  North  Man¬ 
churia  and  Mongolia. 

1.  Transbaikalia  and  North  Manchuria.  2.  Mon¬ 
golia. 

XII.  Pneumonic  plague  on  sea-vessels  and  in 
Laboratories. 

1.  Pneumonic  cases  and  outbreaks  on  board  ship. 
2.  Laboratory  outbreaks. 

XIII.  General  Conclusions. 


I.  INTHODUCTIUN. 

In  the  course  of  our  investigations  during  Hie  last  ten 
years  or  more  we  have  often  been  hampered  by  our  lack  ot 
knowledge  in  regard  to  events  connected  with  epidemics  of 
pneumonic  plague  in  other  parts  of  the  world.  Almost  all 
publications  concentrate  upon  events  in  the  localities  of  the 
workers,  arid  a  general  literature  available  to  all  has  not  been 
possible. 

Hence  we  have  attempted  to  collect  material  from  every 
available  source  dealing  with  this  subject.  The  result  of  our 
labours  is  embodied  in  this  article.  We  are  particularly  glad 
to  be  able  to  submit  a  summary  of  the  valuable  work  done  by 
Russian  investigators  which  up  to  now  has  been  almost  a  sealed 
book  to  English  readers. 

Though  far  from  complete,  it  is  our  hope  that  this  article 
may  serve  as  a  guide  to  those  working  in  the  same  field  and 
may  be  augmented  from  time  to  time  by  other  investigators 
dealing  with  the  same  problem  in  other  parts  of  the  world.  . 

This  compilation  would  not  have  been  possible  without 
the  kind  and  ungrudging  assistance  of  numerous  fellow- 
workers.  In  this  connection  we  wish  to  mention  specially  the 
names  of  Dr.  G.  W.  McCoy  (Surgeon  General  of  U.  S.  Public 
Health  Laboratory,  Washington),  Lt.-Col.  S.  R.  Christophers 


SERVICE  REPORTS  1923-1924 


3 


(Head  of  the  Kasauli  Institute,  India),  Lt.-Col.  F.  H.  G. 
Hutchinson  (Public  Health  Commissioner,  India),  Dr.  K. 
Mareseh  (Prof,  of  Morbid  Anatomy,  Vienna),  Dr.  L.  Often 
(Head  of  the  Plague  Institute,  Java)  and  the  Director  General, 
Department  of  Public  Health,  E^pt,  besides  colleagues  of  all 
nationalities  in  China,  Manchuria  and  Siberia.  Toi  one  and 
all  we  tender  our  best  thanks. 


Jl.  PNEUMONIC  PLAGUE  UP  TO  THE  BEGINNING  OF 

THE  19TH  CENTURY. 

1.  Period  bfeore  the  Black  Death. 

In  the  earliest  records  of  piague  nothing  is  mentioned 
which  would  suggest  the  presence  of  pneumonic  features.  The 
outbreaks  generally  considered  as  authentic  were  apparently 
.all  of  the  bubonic  type;  this  is  as  true  of  ihe  two>  outbreaks 
described  in  the  Bible*1, 2)  as  of  those  mentioned  by  Rufus  of 
Ephesus/1 2 3) 

Some  authors  are  inclined  to  classify  other  epidemics  on 
record  as  pneumonic  plague.  Batzaroff*4)  uho  is  not  very 
critical  in  this  respect  mentions: — (a)  the  plague  during  the 
reign  of  Marcus  Aurelius  (A.  D.  194-180)  described  by  Galen 
and  (b)  the  epidemic  alluded  to  by  St.  Cyprian,  North  Africa, 
in  his  sermo  de  mortalit ate .  The  Athenian  outbreak,  430  B  C., 
recorded  in  prose  by  Thucydides*5)  and  in  poetical  form  by 
Lucretius*6)  was  also  placed  in  this  category.*7)  It  is,  however, 
more  than  doubtful  if  these  epidemics  were  plague  at  all. 
Hippocrates*8)  mentioned  lung  symptoms  often  occurring  in 
bubonic  fevers,  but  we  are  not  quite  sure  if  he  referred  to  true 
plague. 

The  first  reference  1o  real  pneumonic  plague  in  our  opinion 
is  that  known  as  Justinian’s  plague,  starting  about  A.  D.  542 
and  lasting  52  years.  Procopius*9)  states  that  in  Constantin¬ 
ople  “many  dropped  down  from  a  sudden  vomiting  of  blood.” 

(1)  1  Samuel,  ch.  V  &  Vi. 

(2)  2  Kings,  ch.  XIX  &  XX;  2  Chronicles  XXXII;  Isaiah,  ch.  XXVII 
&  XXVIII. 

(3)  Oeuvres  de  Oribase,  ed.  Bussemaker  &  Daremberg,  Paris  1851,  iii, 
p.  607. 

(4)  Ann.  Inst.  Pasteur,  1899,  May. 

(5)  1,  ii.  ch.  47-54. 

*6)  1,  VI. 

(7)  Vaughan,  Epidemiology  &  Publ.  H.,  1923,  p.  771. 

(8)  Sticker.  Die  Pest,  Giessen  1908,  Vol.  I,  p.  19-20. 

(9)  De  Bello  Persico,  1.  ii,  ch.  22-23. 
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This  sounds  suggestive  and  an  authority  like  Crawfurd(10)  is 
inclined  to  think  that  those  sufferers  might  have  been  attacked' 
by  pneumonic  plague.  It  is  true  that  Procopius  emphasized 
that  “neither  the  physician  nor  layman  caught  the  disease  by 
touching  the  sick,  for  many  who  attended  upon  or  buried 
others,  contrary  to  general  expectation  remained  unharmed 
at  their  post.  .  .”  If  we  were  to  take  this  statement  at  its 

face  value,  it  would  certainly  speak  against  a  high  prevalence 
of  pneumonic  plague  at  the  time.  It ’is  rather  questionable 
how  far  Procopius  can  be  trusted  in  this  respect.  He  was 
severely  criticised  by  Gibbon(n)  who  quoted  Evagrius’  evidence 
against  him  ;  Crawfurd  remarks  very  aptly  that  “the  belief  of 
Pi  •ocopius  in  the  pestilence  as  a  special  act  of  God  almost 
necessitated  his  being  a  non-eontagionist.”  It  is  quite  probable 
that  other  foci  of  this  pandemic,  of  which  no  records  are 
extant,  also  displayed  pneumonic  features ;  contemporary  re¬ 
cords  state  that  the  disease  raged  at  all  seasons  of  the  year 
and  visited  different  places  with  varying  fatality  (“it  ragged 
so  vehemently  in  some  cities  that  all  the  inhabitants  thereof 
were  dispatched  :  with  other  towns  it  dealt  most  gently  and 
mildly  ”  Evagrius(12)) .  This  high  virulence  and  mortality 
might  well  point  to  pneumonic  plague. 

It  seems  to  us  that  it  would  be  safe  when  dealing  with 
epidemics  in  those  remote  periods,  to  assume  the  critical 
attitude  of  an  ancient  writer,  Josephusf13)  who  remarks  :  “Nor 
did  they  die  after  one  and  the  same  manner  nor  so  that  it 

'a 

was  easy  to  know  what  the  distemper  was.” 

IV e  can  find  no  other  records  of  pneumonic  plague  up  to 
the  time  of  the  Black  Death  with  the  exception  of  one  epidemic 
in  P  rovence  (A.  1).  13*29)  ,  where  the  victims  coughed  up  blood 
and  died  on  the  fourth  day  (Cayla)dM> 

2.  The  Black  Death. 

The  features  of  this  unique  pandemic  seemed  so  different 
from  those  of  the  epidemics  recorded  before  or  since  that  for 
a  long  time  it  was  not  classified  as  plague  at  all. 

The  first  modern  author  who  maintained  the  Black  Death 
to  be  true  plague  was  Hecker.(15)  This  was  fully  confirmed 
thi  •oug’h  the  researches  of  Webby16)  who  emphasized  that  symp- 

(10)  Plague  and  Pestilence  in  Literature  &  Art,  1914,  p.  81. 

(11)  History,  vol.  iv,  ch.  XIIII. 

(11)  History,  vol.  iv,  ch.  XLIII. 

(12)  lib.  IV.  ch.  XXVIII. 

(13)  Antiquities  of  the  Jews,  book  VI,  ch.  i. 

(14)  Qu.  by  Sticker,  1.  c. ,  p.  41. 

(15)  Der  schwarze  Tod  im  14.  Jahrh.,  Berlin,  1832. 

(16)  Pathologia  Indica,  London,  1848. 
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toms  similar  to  those  of  the  Black  Death  had  been  noted  in 
India  during1  the  plague  outbreaks  in  the  first  half  of  the  19th 
•century.  Their  evidence  was  clear,  yet  it  was  but  slowly 
accepted  for  two  reasons  : 

(a)  that  the  origin  of  the  pandemic  seemed  different  from 
that  of  other  plague  epidemics. 

( h)  that  its  symptoms  seemed  quite  atypical  of  plague. 

# 

'(a)  Origin  of  the  Black  Death. 

A  survey  of  this  interesting  problem  will  be  found  in  an¬ 
other  paper  contained  in  this  volume /1?)  It  may  be  added  here 
that  the  apparent  origin  of  the  pandemic,  i.e.,  Inner  Asia, 
which  so  puzzled  former  authors,  seems  nowadays  a  strong 
argument  in  favour  of  its  true  nature. 

(b)  Unusual  symptoms. 

It  is  undeniable  that  some  of  the  symptoms  of  the  Black 
Death  are  not  frequently  encountered  in  modern  outbreaks 
of  plague,  while  others  are  altogether  absent. 

Under  the  first  group  come  the  skin  manifestations, 
described  by  Boccaccio(18)  a,s  follows  :  “It  was  the  quality  of 
the  disseasei  to  show  itself  by  black  or  blue  spots,  which  would 
appear  on  the  arms  of  many,  others  on  their  thighs,  and  every 
part  else  of  the  body — in  some  great  and  few;  in  others,  small 
and  thick.”.  Jennings*19)  analysing  the  old  records,  comes 
to  the  conclusion  that  these  signs  are  “really  identical  with 
the  blebs  or  blisters  so  commonly  observed  in  recent  epide¬ 
mics.”  This  possibility  has  to  be  admitted,  but  we  must 
point  out  in  addition  that  larger  and  smaller  skin  haemor¬ 
rhages  were  noted  m  some  bacteriologically  confirmed  plague 
outbreaks. 

Our  difficulties  are  greater  when  we  endeavour  to  analyse 
the  other  group  of  symptoms  peculiar  to  the  Black  Death, 
such  as,  gangrenous  inflammation  of  the  lungs  with  offensive 
breath,  as  described  by  Simon  de  Covinor20),  who  fought  the 
disease  at  Montpellier  and  by  Cantacuzene  who  witnessed  it 
at  Constantinople.  Mueller/21)  who  made  a  careful  study  of 
pneumonic  plague  to  which  he  himself  succumbed,  is  inclined 
to  think  that  this  was  a  real  symptom  and  not  the  product 
of  the  excited  imagination  of  contemporary  observers.  He 
states  that  occasionally  commencing  necrosis  of  the  lungs, 

(17)  The  Original  Home  of  Plague.  Historical  Evidence. 

(18)  The  Decameron. 

(19)  A  Manual  on  Plague,  London,  1903.  p.  8. 

(20)  Qu.  by  Haeser,  Gesch.  d.  Medizin,  Jena  1882. 

(21)  Die  Pest,  Wien  1900.  p.  225. 
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could  be  noted  in  modern  post  mortems  and  quotes  as  examples 
two  cases  of  Sticker.  The  majority  of  modern  authors,  includ¬ 
ing  Mueller  himself,  agree  that  they  could  not  perceive  any 
characteristic  smell  in  plague  sufferers,  although  much  was- 
made  of  that  sign  by  old  recorders.  On  the  other  hand,  it  is 
possible  that  the  Black  Death  was  due  to  a  mixed  infection: 
the  two  instances  mentioned  by  Mueller  were  cases  in  point. 
Kolle(22)  states  also  “that  some  observers  wish  to  ascribe  the 
appearance  of  larger  carbuncles  in  plague  to  a  mixed 
infection.” 

In  a  recent  contribution/2^  we  found  the  interesting 
hypothesis  that  the  atypical  features  of  the  Black  Death  might 
be  due  to  co-existing  scurvy.  The  fact  that  the  Black  Death 
does  not  quite  correspond  to  the  form  of  plague  as  it  is  known 
to-day  cannot  eliminate  the  ample  evidence,  that  it  was 
plague.  The  descriptions  of  ‘both  the  bubonic  and  the. 
‘pneumonic  types,  as  given  by  the  contemporary  observers, 
leave  no  room  for  doubt.  We  shall  not  deal  with  the  bubonic 
form,  but  it  is  perhaps  necessary  to  emphasize  the  large  part 
this  type  played  in  the  Black  Death  because  it  is  occasionally 
mentioned  as  being  of  purely  pneumonic  character. 

It  can  be  gathered  from  the  records  of  contemporary 
writers  that  the  pneumonic  type  was  most  prevalent  at  the 
beginning  of  many  local  outbreaks,  that  only  in  some  local- 
ities  it  continued  to  rage  in  this  form,  but  that  most  often 
it  assumed  a  bubonic  character  after  a  few  months.  Sticker^24) 
is  inclined  to  think  that  this  early  preponderance  of  pneumonia 
was  observed  whenever  the  outbreaks  started  in  winter  and 
that  the  change  to  the  bubonic  form  occurred  in  spring.  This 
rule,  however,  did  not  always  hold;  thus  we  read  in  the 
Pskov  chronicle^25)  of  a  big  and  purely  pneumonic  outbreak 
in  1352:  “it  began  in  spring,  in  the  blossom  week,  lasted 
to  the  very  fall,  ended  before  winter.” 

Recorders  of  the  14th  century  differentiated  clearly  be¬ 
tween  pneumonic  and  bubonic  plagme  as  manifestations  of 
one  and  the  same  disease  and  also  noticed  that  those  with 
lung*  affections  died  quicker  than  the  others.  Several  authors 
state  that  all  with  bloody  sputum  died ;  an  exception  appears 
in  a  statement  by  Emperor  Cantacuzenus,  that  a  few  exhibit¬ 
ing  all  features  of  the  disease  recovered  contrary  to  expecta¬ 
tion.  Those  who  recovered  weie  said  to  have  “all  the  features 
of  the  disease,”  hence  the  pneumonia  present  was  probably 
secondary  to  bubonic  infection. 

(22)  Wilson,  Infect.  Dis.,  1911,  p.  747. 

(23)  Egyptian  PL  Rep.,  1923,  p.  64. 

(24)  L.  c.  p.  73. 

(25)  Florinski,  Collection  of  Plague  Papers,  Kasan,  1879. 
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Guy  de  Chauliac(26)  also  emphasizes  the  greater  infectivity 
of  the  pneumonic  type. 

A  few  instances  of  outbreaks  during  the  Black  Death 
may  now  he  given.  These  are  necessarily  confined  to  Europe* 
as  no  satisfactory  records  about  the  East  can  be  obtained. 

The  presence  of  pulmonary  symptoms  in  the  Constan¬ 
tinople  invasion  has  been  referred  to. 

Italy : — Boccaccio'  speaks  only  of  bubonic  and  skm 
symptoms  in  Florence.  In  many  places  bloody  expectoration 
was  noted  as  well,  such  as  Venice  (winter  and  spring  1347) (27), 
Istria  and  Friaul  (August  1348), (27)  Noricum  Cisalpinum 
(1348), (28)  Piacenza  (from  summer  till  end  of  1348)(29)  and 
Sicily  (autumn  1347- April  1348)  J30' 

France: — Allusion  has  been  made  to  Guy  de  Chauliac’s 
classic  description  of  the  pest  in  Avignon  (Jan.  1348).  His 
clinical  observations  were  supplemented  by  post  mortems  in 
proving  affection  in  the  lungs. 

Spain: — The  presence  of  the  pneumonic  type  is  testified 
by  Arabian  writers  (Ibnul  Khatib,  etc.)(31b 

British  Isles: — The  first  outbreak  in  England  “was 
evidently  one  of  what  is  now  called  pneumonic  plague.’ ,(32) 
Greenwood(33)  believes  that  the  heavy  mortality  at  the  begin¬ 
ning  of  the  London  epidemic  was  caused  by  the  pneumonic 
type.  Friar  Clyn’s  Annals  of  Ireland(34)  show  that  Ireland 
did  not  escape  this  worst  of  all  scourges. 

Boland :  — Plague  was  introduced  there  at  the  end  of 
January  1349  from  Hungary;  it  raged  in  pneumonic  form  till 
March  and  continued  up  to  the  autumn  as  bubonic  plague. (35) 

Russia  :  — The  pneumonic  form  seems  to  have  been  more 
predominant  and  persistent. (36)  But  here  also  the  bubonio 
type  played  a  role;  the  Nikolaevsk  chronicler  for  instance 
relates  that  “the  people  coughed  up  blood  and  others  showed 
affected  glands.  ”(37>. 


(26)  La  grando  Chirurgie,  composee  en  ban  1363. 

(27)  Muratori,  qu.  by  Sticker,  p.  50. 

(28)  Dionysius  Sec.  Colle,  ibid.,  p.  51. 

(29)  Ibid.,  p.  52. 

(30)  Micaeius  Platiemsis,  ibid.,  pp.  47  49. 

(31)  Ibid.,  pp.  64-66. 

(32)  Payne,  in  Allbutt  &  Rolleston,  A  System  of  Med.,  vol.  II,  p.  359. 

(33)  Jl.  Hyg.,  PI.  Suppl.  I,  p.  93. 

(34)  Edit.  Butler,  Dublin,  1849. 

(35)  Philippe,  Histoire  de  la  peste  noire,  Paris,  1853. 

(36)  Sticker,  1.  c.,  p.  72. 

(37)  Coll,  works  of  Russian  Chron.,  XI,  p.  3. 
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>  It  - maf  be  expected  a  prion  that  during  this  virulent 
pandemic  with  its  large  proportion  of  pneumonic  cases  those 
caring  for  the  sick  suffered  greatly.  And  indeed  considerable 
evidence  is  available  m  this  respect.  thus  Venice  and 
Montpellier  lost  almost  all  the  doctors  during  the  outbreaks/*58) 
Chauliac  s  observations  (see  above)  are  confirmed  by  another 
eve  witness  in  Avignon,  complaining  that  “there  is  no  known 
means  of  protection.  ’^39)  Gabriel  de  Mussis^40)  sighs  for 
the  priests  and  doctors  who  “quickly  followed  the  deceased. 7J 
In  England  “those  who  touched  the  dead,  or  even  the  sick, 
were  incontinently  infected  that  they  died”  (Friar  Olyn)! 
No  wonder  that  in  some  instances  the  sick  remained  unattend¬ 
ed  and  the  dead  unburied ;  but  on  this  dark  background  shine 
many  examples  of  faithful  devotion.  Thus  in  Paris  there 
were  always  new  volunteers  to  replace  the  Sisters  of  Charity 
dying  at  their  post.  Morley  remarks  touchingly  in  his  intro¬ 
duction  to  Boccaccio:  The  age  bad  its  unnamed  heroes 

whose  fame  spread  only  i n  Heaven.” 

Our  records  of  pneumonic  plague  would  not  be  complete 
without  some  reference  to  the  epizootics  which  led  to  them. 

to  d o  so  in  the  case  of  the  Black  Death,  because 
the  statements  are  somewhat  contradictory.  It  appears  that 
the  continent  of  Europe  had  been  infested  for  ages  with  mice 
and  that  M us  rattus  had  been  introduced  since  the  ships  of 
the  crusaders  returned  home/41)  Indeed  we  find  at  least  two 
lefeienoes  dealing*  with  the  role  played  by  these  rodents: 


(a)  Nicephorus:  Gregoras^2)  records  that  during  the  out¬ 
break  at  Constantinople  besides  the  domestic  animals 
“even  the  mice  that  lived  within  the  walls  of  their 
houses  ’  were  attacked.  Abel/43)  who'  always  tries  to 
discredit  evidence  in  favour  of  rodent  infection,  sug¬ 
gests  that  Gregor  as  merely  copied  an  old  statement 
of  Avicenna  (A.D.  908-1037)  of  Mesopotamia. 

(b)  According*  to  Gillis  di  Muisis/44)  the  Black  Death  m 
Flanders  in  summer  1349  was  preceded  by  a  fatal 
disease  among  mice,  rats  and  dog's. 


Such  records  as  the  above  deserve 
they  lose  much  value  by  the  inclusion  of 
For  some  parts  of  Europe,  however,  the 


attention  though 
domestic  animals, 
evidence  of  rodent 


(38)  Mueller,  1.  c.,  p.  115. 

(39)  Jennings,  1.  c.,  p.  11. 

(40)  Qu.  fr.  Payne,  St.  Thomas’s  Hosp.  Rep.,  vol.  XVII,  p.  11. 

(41)  Hinton,  Rats  &  Mice  as  Enemies  of  Mankind,  London,  1918. 

(42)  Hist.  Byzant.,  lib.  XVI,  ch.  1. 

(43)  Z.  f.  Hyg.,  1901. 

(44)  Mueller,  1.  c.,  p.  90. 
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influence  is  negative.  Hankin(45)  states  that  there  were  no 
rats  in  England  at  the  time  of  the  Black  Death.  Greenwood 
remarks:  “that  the  intralocal  spread  of  human  plague  is  due 
to  an  epizootic  cannot  he  seriously  questioned  so  far  as  India 
is  concerned.  Nevertheless  we  are  not  warranted  in  asserting* 
that  this  method  of  spread  has  prevailed  in  all  epidemics 
elsewhere,  even  when  the  type  was  predominantly  bubonic. 
For  instance,  in  many  parts  of  Europe,  probably  in  English 
niral  districts,  the  Black  Death  was  chiefly  bubonic  plague. 
But  I  can  find  no  trustworthy  evidence  that  a  rat  epizootic 
was  a  factor  in  this  particular  pandemic.”  MartinV46)  state¬ 
ment  is  of  great  interest  :  “A  variation  of  the  plague  bacillus 
in  the  direction  of  greater  infectivity,  with  perhaps  diminish¬ 
ed  toxicity  leading  to  a  higher  degree  of  septicemia  in  man, 
would  permit  of  direct  transmission  by  human  fleas.  Bubonic 
plague  would  then  be  independent  of  the  rat,  and  spread 
directly  from  man  to  man.  For  several  reasons  it  seems 

kJ 

not  improbable  that  this  may  have  happened  in  the  plagues 
of  the  Middle  Ages.” 

3.  Note  on  Pneumonic  Plague  in  the  Following 

Centuries. 

We  have  stated  already  that  pneumonic  plague  plays  its 
most  important  role  at  the  beginning  of  the  Black  Death. 
As  far  as  we  can  see  this  seems  to  have  subsided  quickly  and 
even  permanently  in  some  affected  localities.  In  England  the 
first  epidemic  was  pneumonic ,  but  the  so-called  second  and 
third  plagues  of  Edward  III. — not  designated  as  Black  Death 
by  some  historians — were  of  another  character.  To  quote  an¬ 
other  example,  it  appears  that  the  second  outbreak  at  Avignon 
(1360)  was  mainly,  if  not  solely,  shown  as  bubonic  and  skin 
affections;  during  the  third  epidemic  in  1372  many  recovered. 

However,  no  general  deduction  can  be  gathered. 

Kclle(47)  states  that  from  the  17th  century  onwards  the 
plague  epidemics  were  less  fatal,  because  they  were  more  often 
of  the  bubonic  type.  Mueller(48)  remarks  that  in  the  first  half 
•of  the  19th  century  the  clinical  features  of  the  Black  Death 
became  so  utterly  forgotten  that  only  after  long  literary 
studies  was  its  plague  nature  established.  There  was  a  period 
when  plague  was  only  recognised  in  its  bubonic  form  and 
undoubtedly  the  pneumonic  type  was  absent.  A  careful  study 


(45)  Ann.  Inst.  Pasteur,  1898,  pp.  746-762. 

(46)  Br.  M.  JL,  Nov.  11,  1911. 

(47)  Kolle-Hetsch,  Exp.  Bakt.  &  Inf.-Kr.,  1919,  p.  419 

(48)  L.  c.  p.  244. 
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of  this  question  has  been  made  by  Mueller.  The  absence  of 
the  pneumonic  type  at  that  time  is  the  more  remarkable,  as 
earlier  outbreaks  occurring  between  the  Black  Death  and  this 
period  displayed  lung  symptoms,  as  shown  by  the  following 
tabulation  :  ° 

Type  of  Plague  : 

Pn.  and  bub. 

Extensive  bub.  and  pn.  Note  2. 

Pn.  outbr.  in  winter. 

Pn.  outbr.  in  winter  preceding  bub. 

Pn.  outbr.  in  winter  preceding  bub. 

Bub.  preceded  by  malignant  pneumonia. 

Pn.  and  bub.  Extensive  outbreak  in  many  parts- 
of  Europe,  app.  introduced  fr.  the  East.  Note  1. 

1564-66  Tyrol  pn.  and  bub.  Extensive  outbreak  in  many  parts 

of  Europe,  app.  introduced  fr.  the  East.  Note  1. 

1629  Basses  A  1  p  e  s 

(South  France)  June  to  Oct.  Pn.  and  bub. 

1630  Island  near  Ven- 

lce  Some  pn.  cases  after  bub.  with  secondary  pn. 

1635-37  North.  Germany 

and  Netherlands  All  types  of  plague.  Extensive.  Note  1. 

Preceded  by  great  incidence  of  respiratory  dis¬ 
eases.  During  the  epidemic  lung  changes  found 
occasionally  at  p.m.  Note  3. 

Bubon.  and  pn.  cases. 

Pn.  prevailing  during  third  year  of  epidemic. 
Bub.  and  pn.  Extensive. 

Secondary  pneumonia  frequent  in  bubonic. 

Pn.  and  bub.  Extensive. 

Note  1  :  At  least  part  of  these  outbreaks  occurred  soon  after  plague  had 
been  re-imported  into  Europe  from  the  East. 

Note  2  .  Derbek  (49)  states  that  both  the  pneumonic  and  the  bubonic  types- 
continued  to  exist,  often  simultaneously,  in  Russia  up  to  the  17th 
century. 

Note  3  .  While  performing  a  p.m.,  the  doctor  became  infected  but  re¬ 
covered  (50). 


1665  London 

1668  Grindelwald 
(Switzerland) 

1708-10  Hungary,  Trans- 
syl  vania 

1710  Copenhagen 

1720  Marseilles 

1737-38  Otshakoff  (South 
Russia) 


Year  :  Locality  : 

1417-19  Russia  (Pleskov, 
etc.) 

1420-21  Russia  (spreading 
from  Dorpat) 

1506  Cologne. 

1528  Elsa  valley 

(Savoie) 

1523  Geneva 

1535  Venetia  and  Lom¬ 
bardy 

1563  Gascogne  and 

Provence 


(49)  History  of  Plague  in  Russia,  Breslau,  1906 

(50)  Simpson,  A  Treatise  on  Plague,  p.  237. 
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III.  PNEUMONIC  PLAGUE  IN  INDIA,  THE  COAST 

COUNTRIES  OF  EAST-ASI A  AND  CHINA  PROPER. 

1.  Pneumonic  Plague  in  India. 

Lung’  symptoms  formed  a  distinct  feature  in  tlie  Indian 
outbreaks  during  the  first  half  of  the  19th  century. 

Gilder  and  Whyte,  visiting  Kathiawar  during  the  1812-21 
outbreak,  mentioned  both  bubonic  and  pneumonic  forms  in 
letters  to>  the  Bombay  Medical  Board  (1820).(51)  Gilder  notes 
that  the  natives  were  well  acquainted  with  the  different  aspects 
of  pest  and  had  a  special  name  for  each  type  ( Ghant  no  roguer 
for  the  ‘knotty’  disease,  hogla  no  rogue  for  the  ‘expectorating’ 
disease*  too  no  rogue  for  the  ‘fever’  disease).  Whyte  actually 
saw  pneumonic  cases  when  visiting  the  town  Muli.  He  w*as 
impressed  by  the  fact  that  every  house  was  surrounded  by  a 
thorn  wall  higher  than  a  man  remarking  “that  no  better 
means  could  possibly  have  been  adopted  completely  to  exclude* 
ventilation,  if  this  had  been  the  sole  object  of  the  inhabi¬ 
tants.’’  His  statement  that  in  the  affected  localities  the 
pneumonic  form  preceded  the  bubonic  is  significant.  In  the 
1836-38  outbreak,  well  known  as  the  ‘Pali  plague’,  lung 
symptoms  were  not  so  much  in  evidence  but  the  “pulmonary 
variety  was  sufficiently  well  marked  to  excite  special  atten- 
tion.’’(52)  It  was  noted  by  Forbes,  by  Keir  and  by  Maclean. 
The  Pali  outbreak,  caused  apparently  by  a  rat  epizootic,  was 
of  a  mild  type  till  October  1837  when  it  became  virulent  in 
character. 

Pneumonic  signs  were  less  conspicuous  at  Kumaon  and 
Gurwhal.  Pearson  (1852)  enumerates  ‘expectoration  of  blood’ 
among  other  symptoms  but  does  not  mention  its  frequency  or 
whether  it  is  primary  in  character.  There  is  no  doubt  that 
cases  without  buboes  were  not  rare,  especially  at  the  onset  of 
the  outbreaks  but,  so  far  as  ascertainable,  they  succumbed 
quickly  reminding  one  of  the  septicemic  type.(53)  It  should 
be  remembered,  however,  that  little  was  known  of  other  than 
pure  bubonic  cases. 

Present  pandemic . 

i.  Bombay'.  Pneumonic  cases  were  frequently  seen  in 
the  early  days,  when  Bombay  was  first  attacked  (1896.)  In 
fact  some  of  the  first  recorded  cases  were  purely  pneumonic 
in  character. (54) 


(51)  Nathan,  Plague  in  Indlia,  vol.  I,  p.  75. 

(52)  Ibid.,  p.  85. 

(53)  Rep.  German;  PI.  Comm.,  p.  15. 

(54)  Rep.  of  Health  Off.  Bombay,  1896;  Zabolotny,  Pestis  bubonica,  1907. 
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a)  Childei  investigated  12  eases  from  the  end  of  1896  to 
the  beginning  of  1897,  ten  of  which  were  p.m.  The 
other  two  (Dr.  Manser  and  his  nurse)  were  clinically 
observed  and  verified  by  autopsy.  Dr.  Manser  was 
a  busy  practitioner  and  president  of  the  Plague  Re¬ 
search  Committee  on  whose  behalf  lie  was  studying 
the  t  reatment  by  means  of  drugs.  He>  fell  sick  sud¬ 
denly  with  rigor  on  Jan.  2.  1897  and  developed  signs 
of  pneumonia.  C'hilde(55>  states  when  referring  to 
th  e  case,  “that  the  symptoms  were  not  like  ordinary 

pneumonia . the  patient’s  general  condition  was  far 

worse  than  could  be  explained  by  the  small  amount 

of  lung  disease  present . So  I  examined  the  sputum 

under  the  microscope  and  found  it  full  of  bacilli 
looking  like  those  of  plague,  and  cultures  were  made 
from  which  a  pure  growth  of  the  plague  bacillus  was 
obtained.”  The  doctor  died  on  Jan.  6.  His  nurse 
who  had  never  attended  a  plague  case  before  suc¬ 
cumbed  with  similar  symptoms  on  Jan.  10  after  an 
illness  of  less  than  four  days. 

b)  The  various  Plague  Commissions  working  in  Bombay 
during  1897  recorded  pneumonic  cases: 

a.  The  Austrian  Commission  saw  clinically  6  pati¬ 
ents  and  dissected  3.  Mueller,  their  clinician, 
quoting  statistics  from  the  Report  on  the  Out¬ 
break  of  Bubonic  Plague  in  Bombay,  1896-97, 
gives  8%  primary  pneumonic  cases  among  939 
observed  in  1897  in  the  Arthur  Road  Hospital. 
He,  however,  questions  the  accuracv  of  this  h i °*h 
pulmonary  rate,  and  suspects  the  presence  of 
hidden  buboes  among  them 9 56 ^ 

b.  The  German  Plague  Report  contains  detailed  re¬ 
ports  of  6  pneumonic  patients  and  short  notes  of 
six  more. 

Among  the  first  group  a  chain  of  three  cases 
among  the  lower  sanitary  staff  of  the  Pare!  Hos¬ 
pital  is  of  interest.  These  were  three  hospital 
cooks  who  succumbed  to  pneumonic  plague  at  the 
beginning  of  April  in  quick  succession.  Animal 
experiments  performed  with  dust  from  the  kit¬ 
chen  walls,  flour,  etc.,  remained  negative,  hence 
the  Commission  believed  infection  to  have  been 
conveyed  by  a  female  plague  patient  whose  to¬ 
bacco  pipe  they  had  used  and  with  whom  they 
had  bad  sexual  connection. 


(55)  Rep.  of  Surgeon -Maj.  Lyons,  Pres.  PI.  Res.  Comm. 

(56)  Austrian  PI.  Rep.,  vol.  I,  p.  148. 
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The  Commission  notes  also  tlie  death  from 
pneumonic  plague  of  Dr.  Desai,  chief-surgeon 
of  a  Hindu  Hospital. 

The  following  statement  also  occurs  in  the 
Report  :  the  number  of  deaths  from  phthisis  and 
respiratory  diseases  is  markedly  higher  under 
the  influence  of  the  plague  epidemic.  Many 
cases  of  plague  pneumonia  are  hidden  under  these 
diagnoses  ;  patients  with  pulmonary  tuberculosis 
are  specially  endangered  during  a  plague  epide¬ 
mic/57) 

Other  observers  agreed  that  pneumonic 
plague  was  misdiagnosed  in  the  early  days/58) 
McCabe  Dallas  stated  that  “during  the  early 
months  of  the  epidemic  the  pulmonary  form  of 
the  disease  escaped  detection  and  thus  spread  the 
infection  unchecked .”(59) 

It  may  be  added  that  plague  deaths;  were 
indiscriminately  certified  under  ‘respiratory  dis¬ 
eases’^  but  some  of  these  might  be  classed  under 
pneumonic  plague.  This  same  confusion,  exists 
in  other  countries  as  will  be  mentioned  later  cn. 

c.  Bitter  of  the  Egyptian  Plague  Commission  saw 
only  one  case  in  the  European  Hospital  in  Bom¬ 
bay  with  slight  lung-  symptoms  but  no  buboes ; 
the  scanty  sputum  showed  occasionally  some  ad¬ 
mixture  of  blood.  Plague  bacilli  were  found  in 
the  sputum  on  7th  day,  while  repeated  blood 
tests  were  negative.  The  patient  recovered  after 
long  illness.  Mueller(61)  is  not  convinced  that  this 
was  primary  plague  pneumonia.  Bitter  believes 
pneumonic  cases  to  be  more  frequent  than  is 
generally  described  and  that  they  played  an  im¬ 
portant  role  in  the  spread  of  the  epidemic.  He 
thinks  that  they  may  give  rise  not  only  to  pneu  ¬ 
monic  but  also  to  bubonic  infection  through  the 
sputum  entering  the  skin. 

d.  The  Russian  Plague  Commission!62) — dissecting 
and  studying  6  pulmonary  cases — also  laid  stress 


(57)  German  PI.  Rep.,  p.  33. 

(58)  Bird  wood,  Quart.  Jl.  R.  Met.  Soc.,  Jan.  1900,  p.  90. 

(59)  Nathan,  1.  c.,  p.  17. 

(60)  Loc.  Gov.  B.  Rep.  1898-01,  p.  248. 

(61)  L.  c.,  p.  224. 

(62)  Ann.  Inst.  Pasteur,  1897.  p.  663. 
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upon  the  frequency  of  that  type.  One  of  their 
in  embers  (Zabolotny)  stated  in  a  later  contribu¬ 
tion^  that  18-23%  of  the  patients  in  the  Indian 
plague  hospitals  displayed  the  features  of  pneu¬ 
monic  plague. 

e.  Simond(64)  remarks  upon  the  high  incidence  of 
pneumonic  cases  in  1897  and  believes  that  they 
as  well  as  all  bubonic  patients  are  infected 
through  flea  bites  (65>. 

c)  Nathan  quotes  General  Gat  acre’s  statistics  from  the 
‘No.  10  district’  as  follows  : 


Enlargement  of  glands  .  85% 

Pneumonic  type  .  12% 

Gastro-enterio  type  . 3% 

Choksy’s  statistics  based  upon  11,600  cases  are  : 

Bubonic  .  77.65% 

Septicemic  .  14. 

Pneumonic  .  4.10% 

Gangrenous  skin  pi .  2.50% 

Mixed  infection  .  1.00% 

Pestis  am  bu  Ians  .  0.50% 


This  percentage  of  4.1%  for  pneumonic  cases  in  1896-7  is 
interesting  as  compared  with  2.44%  as  collected  by  Simpson 
in  1902(6b).  This  diminution  is  testified  by  Schottelius(67) 
Duerck(68)  and  Kashkadamov(69). 

A  pneumonic  outbreak  in  Bombay  1898,  described  by 
Polverini  and  discussed  by  Hi  Giura  at  the  Mukden  Confer- 
ence(70)  deserves  notice  because  it  refers  to  the  hospital  stall' 
and  their  families,  this  appeared  at  a  time  when  the  plague 
epidemic  was  declining,  not  more  than  10  cases  being  noted 
daily.  The  first  victim  was  a  man  engaged  in  the  removal 
of  dead  bodies.  He  had  undoubted  pneumonic  plague  and 
succumbed  in  3  days.  Further  developments  are  as  follows  :  — 


(63)  Pestis  bubonica,  1907. 

(64)  Traitd  Path.  Exot.,  Grail  &  Clarac,  1913,  vol.  VI.  p.  476. 

(65)  Ann.  Insft.  Pasteur,  1898,  p.  625. 

(66)  L.  c.,  p.  170. 

(67)  Hyg.  Rumdsch.,  1901. 

(68)  D.  Med.  Woch.,  1901,  p.  310  (Suppl.) 

(69)  Vj.  Obsh.  Guig.,  1901,  p.  1. 

(70)  Mukden  Cent.  Rep.,  pp.  180-182. 
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Sick 

Died 

2. 

Nurse  attending  No. 

1 

Sept.  23 

Sept. 

24 

3. 

Hosp.  Ass.  ,,  ,, 

2 

,,  25 

26 

4. 

His  wife  ,,  ,, 

3 

„  25 

27 

5. 

Dr.  Choukar  ,,  ,, 

2  and  3 

„  29 

Oct. 

2 

6. 

Indian  Dr.  ,,  ,, 

5 

? 

• 

After 

4  days 

7. 

Store  ,, 

5 

Oct.  5 

Oct. 

12 

8. 

Relative  of  No.  5 

6 

9 

9. 

10. 

11. 

12. 

13. 

14. 

Assistant  ,,  ,,  5 

Brother  ,,  ,,  9 

» >  »  >  i »  9 

Nurse 

9f 

„  9 

13 

Total  14  cases,  all  fatal  pneumonic. 

Another  instance  of  hospital  infection  occurred  in  a 
sister  :  A  patient  with  lung  plague  coughed  at  her  face,  part 
of  the  sputum  entering  the  conjunctival  sac  of  one  eye  (Feb. 
15,  1898).  Although  her  eye  was  carefully  washed,  it  smarted 
and  felt  sore  until  the  18th.  Then  she  became  feverish  and 
developed  an  auricular  bubo  on  the  corresponding  side.  She 
succumbed  on  the  22nd. (71) 

Zabolotny  records  two  pneumonic  outbreaks  in  the 
Bombay  Presidency : 

(a)  In  the  village  Cangaur  (Baroda),  wdiere  from  one 
patient  13  immediate  contacts  and  24  persons  taking 
paid  in  the  funerals  were  attacked. 

( b )  In  Cutch  where  10  members  of  a  family  were  infected 
by  one  person(72). 

ii.  Calcutta  (seriously  affected  in  1899)  : 

If  the  words  of  Rossack,  an  opponent  of  the  rat-flea 
theory,  could  be  believed,  pneumonic  plague  was  frequent 
in  the  early  years.  According  to  him:  “In  1900  out  of 
194  cases  observed  directly  by  me,  32.4%  showed  respira¬ 
tory  symptoms  and  about  30%  of  the  total  cases  investig¬ 
ated  in  my  district  of  Calcutta  did  the  same . I  have 

come  to  regard  plague  pneumonia,  not  as  an  aberrant  and 
rare  type  of  a  disease  which  is  local  rather  than  general¬ 
ised,  writh  buboes  marking  the  site  of  skin  infection,  but 
as  a  frequent  and  occasionally  a  predominant  expression 
of  a  disease  which  is  essentially  a  septicemia. ’’C73)  It  is 
thus  difficult  to  decide  howT  far  such  respiratory  symptoms 
corresponded  to  primary  pneumonic  plague.  Hossack 
himself  considers  all  types  as  the  result  of  a  blood  infec¬ 
tion  and  does  not  differentiate  them  sufficiently. 

(71)  Clemow,  Lancet,  May  1900,  p.  1509. 

(72)  L.  c. 

(73)  Lancet,  Nov.  24,  1900;  Indian  Med.  Gaz.,  Aug.,  1909. 
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In  later  years  the  number  of  pneumonic  cases  appealed 
few.  Thus  in  1910:  — 

,  '  *  *  4 

Bubonic  .  ...  529 

Pneumonic  .  28  (2.12%) 

Septicemic  . -  767 


Total  . . .  1324^) 

* 

In  1914  “for  the  first  time  no  cases  of  the  pneumonic  type 
were  reported(75). 

Ho'Ssack(76)  stated  that  in  the  heavily  affected  northern 
quarter  of  the  city  60-80%  of  the  rodents  were  Nesokia 
bengolensis  which,  played  an  important  part  in  the  spread 
of  the  infection. 

iii.  From  Calcutta  a  series  of  outbreaks  could  be  traced  to 
Eastern  Bengal  and  Assam.  These  are  dealt  with  by 
the  Indian  Plague  Commission^77).  The  disease  ran  the 
following  course  : 


Year  1 

Season 

Locality 

Type  No.  Cases 

Remarks 

1898 

Sept. 

Backergunge 

Pneum.  1 1  (fatal) 

fntrod.fr.  Calcutta  (78) 

1899 

Feb.— March 

Pania  villages 

„  42  (38  d.) 

)  5 

1899 

March 

Tippera 

Bubon.  6 

1899 

March 

Faridpur 

Pneum.  30  (29  d.) 

2  bub  c.  Source? 

1903 

May 

Dibrugarh 

Bubon.  36  (22  d.) 

Local  rodents  involv. 

1906 

March— April 

Serajganj 

Pneum.  27  (24  d.) 

Introd.  fr.  Calcutta 

1906 

June 

Mymensingh 

Pneum.  5  (fatal) 

1906 

August 

»» 

Pneum.  50  (45  d.) 

„  (79) 

1907 

January 

Malda  distr. 

Pneum.  4  (fatal) 

,,  fr.  Ballia 

1907 

April 

Goalundo 

Bubon.  l 

♦  ,  by  steamer 

1907 

Apri  1 

Tippera 

Pneum.  1 

,,  fr.  Calcutta 

1907 

June 

Manipur 

?  Bubon.  8  (4  d.) 

fr.  Burmah 

1909 

March 

Goalpara 

?  1 

,,  fr.  Calcutta 

1910 

Jan 

Chittagong 

Bubon.  1 

fr.  Unit.  Prov. 

1910 

June 

Noakhali 

Pneum.  51  (45  d.) 

,,  fr.  Calcutta 

1911 

p 

Faridpur 

Pneum.  17  (fatal) 

(80) 

1914 

? 

Goalpara 

?  1 

Introd.  fr.  Ballia  (81) 

It  would  thus  seem  that  the  outbreaks  were  almost  ail 
of  the  pneumonic  type.  The  Indian  Plague  Commission  points 


(74)  L.  G.  B.  R.  1910-11,  p.  131. 

(75)  Ibid.,  1914-17,  p.  30. 

(76)  Jl.  Hyg.,  Vol.  VII,  PI.  Suppl.,  p.  703. 

(77)  Ibid.,  vol.  XI.  PI.  Suppl.,  p.  158. 

(78)  Simpson,  p.  212. 

(79)  L.  G.  B.  R.  1906-07,  p.  83. 

(80)  Ibid.,  1912-13,  p.  25. 

(81)  Ibid.,  1914-17,  p.  72. 
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out,  however,  that  the  importation  of  pneumonic  types  was 
noted  because  they  spread  while  bubonic  cases— most  probably 
introduced  as  well  attracted  no  attention  because  no  epidemic 
followed  them.  This  freedom  from  bubonic  plague  is  ap¬ 
parently  due  to  scarcity  of  rats  in  the  houses. 

The  pneumonic  epidemics  developed  throughout  the  year, 
but  it  must  be  remembered  that  “the  climate  of  Eastern  Bengal 
.  *s  c^iaracferised  by  coolness  and  extreme  hunnd- 


IV. 


Punjab :  Several  pneumonic  outbreaks  were  recorded  in 
t  is  piovince  and  as  in  the  case  of  Eastern  Beng'al  and 
Assam — were  introduced  by  human  beings  (a3> 


Browning  Smith*84)  described  an  outbreak  of  pneumonic 
plague  in  one  family  in  Jan. -Feb.  1903  at  Munda  Dinah 
brought  by  a  man  returning  from  the  infected  village  of 
Bagrian.  15  persons  succumbed  m  quick  succession.  The  rat 
population  was  apparently  unaffected. 


The  Plague  Investigation  Staff  in  Upper  Egypt  (1911-12) 
compares  the  incidence  of  the  different  plague  types  in  Kous 

O905-06)<K)dmgS  m  the  PuiljaUb  viUa8'es  Dhand  and  Easel 


Fatal  bub.  and  sept. 


Locality  without  pn.  with  pneum.  °/0  with  p7  Prim,  pneum  J/T'Zl  c" ' 

K°US  34  8  13  12  16.2 

Dhand  and  Kasel  49  4  4  0 

^  ^  2.0 


G’ill<86)  observing  four  plague  epidemics  in  the.  Punjab 

from  1905-09  came  to  the  following  conclusions  regardin'.-  the 
pneumonic  form  : 

“(1)  Primary  pneumonic  plague  in  all  its  stages  is  intim- 
ately  associated  with  the  bubonic  variety. 

(2)  U  hen  occurring  as  an  original  infection  it  is  associat¬ 
ed  with  a  preceding  rat  epizootic  in  the  same,  way  as 
bubonic  plague. 


^82)  Jl.  Hyg.,  Vol.  XI.,  PI.  Suppl.,  p.  172. 

(83)  James,  Simpson,  p.  196. 

(84)  Ind.  Med.  Gaz.,  June  1904. 

<85)  sappir<;spR895: Cairo’ 1912,  pp- 21_22;  JL  Hyg-  vn  pl 

(86)  Ind.  Med.  Gaz.,  1909,  p.  135. 
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(3)  It  rapidly  tends  to  die  out  as  such  with  or  without 
being*  succeeded  by  a  bubonic  outbreak. 

(4)  Its  mode  of  spread  is  ‘direct’  from  man  to  man,  but 
owing*  to  the  readiness  with  which  rats  become  infect¬ 
ed,  it  is  liable  to  give  rise  to  a  rat  epizootic,  which 
in  turn  gives  rise  to  a  bubonic  plague  epidemic. 

(5)  It  occurs  usually  and  chiefly  at  the  commencement 
of  the  epidemic  season,  being  chiefly  confined  to  the 
first  three  months. 

(6)  That  as  regards  individual  epidemics  it  is  mostly 
present  at  the  commencement  of  such  outbreaks. 

(7)  That  in  estimating  the  effect  of  pneumonic  plague  on 
the  general  spread  of  the  disease  its  power  of  pro¬ 
ducing  'bubonic  outbreaks  requires  to  be  taken  into 
consideration. 

(8)  That  pneumonic  plague  plays  a  definite  though 
variable  part  in  the  specific  septicemia,  called  plague, 
of  which,  perhaps,  it  forms  the  expression  of  an 
unusual  or  ‘exalted’  degree  of  virulence." 

Gill  adds  that  pulmonary  plague  is  more  common  in  the 
comparatively  cool  climate  of  Punjab  than  in  other  parts  of 
India  where  warmer  and  damper  weather  prevails.  In  a 
previous  paper  (1908) (87)  he  gave  some  details  about  the  1907 
outbreaks  in  the  Theluin  district.  In  5G  villages  investigated 
by  him,  pneumonic  plague  prevailed  in  nine  (16%).  In  all 
these  9  instances  the  infection  could  be  traced  to  the  arrival 
of  one  individual  in  the  incubating  stage.  Recoveries  from 
pneumjonic  plague  occurred  rarely,  if  ever.  In  1921  “the 
pneumonic  type  was  practically  absent  and  the  mildness  of 
the  epidemic  was  chiefly  attributable  to  a  comparatively  weak 
monsoon,  and  to  the  preventive  measures  that  were 
adopted  ”(88). 

v.  N orth-W est  Frontier  Province  \  According  to  <T ohn- 
stoue(89)  61  persons  succumbed  in  an  outbreak  in  the  Hazara 
district  to  virulent  pneumonic  plague,  only  one  doubtful  case 
recovering. 

Col.  Hutchinson  has  kindlv  furnished  us  with  notes  about 
two  later  outbreaks  : 


(87)  Lajicet,  1908,  Jan.  25th. 

(88)  Ibid.,  Aug.  1922,  p.  310. 

(89)  L.  G.  B.  R.,  1913,  p.  19. 
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Year 

Season 

Locality 

No.  pneum.  c. 

Remarks 

1920 

March  10 — 
April  2 

Jalsal  (Mar- 
dan  tehsil) 

26  (25  d.) 

Introd.  by  pat.  with 
sec.  pn.  Follow,  by 
severe  bub.  outbr. 
in  neighb.  village. 

1920 

March  31  — 
April  2 

Jalbal,  5  m. 
dist.  from 
Jalsal 

17  (15  d.) 

Imported  through  pn. 
c.  fr.  Jalsal. 

vi.  Kashmir  ;  Mitra*90)  described  an  extensive  and  mainly 
pneumonic  outbreak  in  1903-04.  It  arose  from  a  bubonic  cast? 
in  November*91),  was  very  virulent  from  Dec.  to  March  and 
lasted  till  August,.  1904.  1443  cases  were  counted  with  20  re¬ 
coveries  ;  the  latter  were  of  the  bubonic  type  and  occurred  at 
the  end  of  the  epidemic.  Mitra  emphasizes  the  severity  of 
the  winter  in  Kashmir. 

Vo-  epizootic  was  noted,  though  .1/.  Rattns  infested  the 
houses*92). 


vii.  Southern  Parts  :  All  the  outbreaks  recorded  thus  far 
took  place  in  the  northern  districts  of  India,  where  the  higher 
incidence  of  pneuiponic  plague  was  noted  by  Grill.  These  con¬ 
ditions  have  certainly  not  changed  since  his  time,  because 
Col.  Hutchinson  remarks  to  the  same  effect  in  a  letter  to  us 
dated  Oct.  22,  1923.  He  mentions  also  an  outbreak  of  un¬ 
known  origin  with  22  cases,  occurring  from  Feb.  15  to  March 

6,  1915,  in  Dejwar  1  ryli  in  Pomch.  St  at.  ;  we  could  not  locate 
this  spot  on  our  maps. 

1  he  Indian  Plague  (  ommission  states*9^)  ;  4 'Pneumonic 

plague,  though  highly  contagious,  plays  an  insignificant  role 
in  the  spread  of  the  disease  on  account  of  its  low  incidence 
(less  than  3%  of  total  cases ) .  Regarding*  the  \\f a/lras  Presi¬ 
dency,  the  Tropical  Dis.  Bulletin  (94>  1914)  says  :  “Both 
septicemic  and  pneumonic  plague  have  been  present  in  the 
Madras  Presidency,  and,  in  certain  epidemics,  this  markedly 
has  been  t h e>  case  and,  as  m  Ceylon,  they  have  preceded, 
bubonic  plague.  Nor  in  that  area,  in  veil  watched  popula¬ 
tions,  do  epizootics  always  precede  epidemics  ;  though  the 
former  ultimately  determine  the  extent  of  the  latter.. 


(90)  IndJ.  Med.  Gaz.,  1907,  p.  133. 

(91)  Hossavk,  Jl.  State  Med.,  1913,  p.  229. 

(92)  Egypt.  Rep.  1923,  p.  44. 

(93)  The  Etiology  &  Epidemiology  of  Plague,  Calcutta  1908.  p.  93. 

(94)  Vol.  III.  p.  370.  1 
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The  Indian  Plague  Commission  mentions  only  a  few 
pneumonic  cases  as  encountered  there(95).  Col.  Hutchinson 
amplifies  this(96)  : 


Year 

Season 

Locality 

No. 

total 

cases 

No. 

pneum. 

cases 

Remarks 

1 

1913  Jan.  17—20 

Nilgiris  (rural) 

20 

2 

Hdvur  Hamlet 

1921 

Nov.  3 — 

Tiruppu-vanam 

124 

20 

Introd.  by  bub.  c. 

March  5 

(Ramnad  Distr.) 

with  sec.  pn.  from 

Madura. 

1921 

do 

167 

50 

1922 

Oct.  3— 

Ootacamund 

Nov.  13 

Taluk' 

Wellington 

Canton. 

16 

9 

1922 

Coonoor  Town 

16 

2 

1922 

June  15 — 

Ootacamund 

16 

11 

5  ?  pneum.  Introd. 

July  22 

Town 

from  Malabar. 

2.  Siam  and  Indo-China. 

The  incidence  of  pneumonic  plague  in  Siam  and  Indo- 
China  is  very  low.  Such  cases  occur  occasionally  but  neither 
they  nor  the  cases  of  tonsillar  plague  with  free  expectoration 
of  bloody  sputum  teeming  with  plague  bacilli^97)  apparently 
infect  contacts.  Campbell  Highet  thinks  this  due  “to  the 
open  air  habits  of  the  people  and  to  the  rapidity  whith  which 
particles  of  mucus  or  blood  dry  in  our  temperature.”  Similar 
observations  were  made  at  the  Saigon  Conference  (1913)  by 
Montel(98)  who  remarked  that  pneumonic  cases  have  never 
created  a  focus.  This  led  ManaiuL")  to  investigate  the  influ¬ 
ence  of  climate  upon  pneumonic  plague. 

It  may  be  observed,  however,  that  the  protecting  influence 
of  climate  and  habits  of  life  are  not  quite  absolute.  One 
pneumonic  outbreak  at  Ban  Phagi,  costing  22  lives,  was  claim- 
ed  by  Braddocld*")  to  arise  ten  days  after  a  purely  bubonic 
affection  at  Korat  (Siam),  200  miles  away.  HostalrichU9^ 
noted  only  7  pneumonic  cases  among  1100  plague  patients 
in  the  Binthuan  province  of  Annam,  but  five  of  these  occurred 
among  close  contacts  m  three  neighbouring  houses. 


(95)  Jl.  Hyg. ,  Vol.  XII,  PI.  Suppl.,  p.  211;  ibid.,  vol.  XIV.,  p.  710. 

(96)  Letter  dated  Oct.  22,  1923. 

(97)  Campbell  Highet,  Saigon  Conf.  Rep.  1913,  p  223 

(98)  Ibid.  1  ' 

(99)  Ibid.,  p.  213. 

(100)  New  York  Med.  Jl.,  1912,  Aug.,  pp.  419-420. 

(101)  Saigon  Rep.,  p.  244. 
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Plague  in  Siam  and  Annam  is  mainly  due  to  rats(102)  but 
the  shrews.  ( c  rod  dura  murina)  which  are  infested  with  X. 
cheopis  also  play  a  role(103h  Mendelson(104)  while  noting  the 
absence  of  the  pneumonic  type  in  man  found  that  a  number 
of  cats  dying  suddenly  in  one  locality,  suffered  from  pneu¬ 
monic  plague. 

3.  Java. 

We  are  indebted  to  the  Dutch  East-In dia  Plague  Preven¬ 
tion  Service  for  a  complete  set  of  their  reports  and  to  the 
Director  (Dr.  Otten)  for  much  additional  information.  iThe 
data  from  these  sources  may  be  summarised  thus  : 


Year  1 

Total  pi. 
cases 

Pneu- 

mon. 

Percent 

Remarks 

1911 

2159 

51 

2.4% 

Practic.  all  pn.  c.  in  the  Malang  Dept, 
where  pi.  was  first  recognized. 

1912 

2276 

10 

0.43 

All  10  c.  in  Malang. 

1913 

113S6 

23 

0.20 

Practic.  all  pn.  c.  in  Malang. 

1914 

15758 

563 

3.60 

do 

1915 

6237 

489 

7.80 

Pn.  c.  practic.  confined  to  Malang  and  2 
adj.  depts.  One  localised  outbr.  (99  c.) 

1916 

1188 

56 

5.0 

Primary  lung  plague  only  in  Madioen  and 
Soerabaja. 

1917 

421 

63 

14.0 

2  small  pneum.  epidemics:  Island  of 
Madoera  (25  c.);  Ponorogo,  Madioen  (29  c.) 

1918 

734 

44 

6.0 

31  c.  in  Ponorogo  (contin.  of  pn.  outbr.) 

1919 

2954 

57 

2.0 

46  of  the  pn.  c.  in  Dept.  Temanggoeng. 

1920 

9152 

162 

1.7 

3  small  foci:  Petjaloekan,  Bangil  (13  c.); 
Madioen  (4  c.);  Tosari,  Pasoreran  (4  c.) 

1921 

9763 

620 

6.4  | 

Apparent  higher  incidence  of  pneum.  type 
to  be  explained  bv  special  care  taken  to 

1922 

10956 

939 

8.5  / 

detect  such  cases  (Otten,  105.) 

It  can  be  seen  from  this  summary  that  the  pneumonic 
type  is  not  infrequent  in  Java  and  tends  to  create  foci  when 
not  checked  in  time. 

The  outbreak  in  April-May  1915  on  the  Boereng  hills 
is  described  in  detail  by  van  Loon(106h  It  arose  locally  from 
bubonic,  cases  showing  secondary  lung  complications.  Van 
Loon  mentions  2  probable  recoveries  of  pneumonic  cases  where 


(102)  Cadet,  Bull.  See.  Path.  Exot. ,  1917,  pp.  41-65. 

(103)  Kerandel,  ibid.,  1915,  pp.  54-57. 

(104)  Jl.  Am.  Med.  A**..  1919,  April,  pp.  1199-1205. 

(105)  Private  information  fr.  Dr.  Otten. 

(106)  Serv.  Hep.  for  2nd  quarter  1915,  pp.  35-48. 
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serum  bad  been  given.  The  administration  of  serum  for  pro¬ 
phylaxis  seemed  advantageous  : 

out  of  68  contacts  injected  were  7  deaths 
,,  ,,  lb  refusing  injection  ,,  10  ,, 

1  he  outbreak  in  Ponorogo  (1917-18)  was  also  of  local 
origin/ 105 > ;  the  source  of  the  Tosari  cases  (1920)  could  not  be 
traced.  The  other  pneumonic  outbreaks  in  the  above  table 
were  not  of  local  origin  but  arose  from  imported  bubonic  cases 
developing  secondary  lung  plague.  This  mode  of  importation 
of  pneumonic  plague  apparently  plays  an  important  role  in 
Java.  Soerabaja  especially  was  such  a  spreading  centre r 
but  most  often  the  cases  remained  isolated^105). 


The  climatic  conditions  prevailing  in  Java  are  summarised 
by  Otten(107)  : 

“Unlike  British  India  which  bas  pronounced  elima- 
tical  variations,  Java  enjoys  a  more  uniform  equatorial 
sea-climate.  In  the  low  plains  the  average  daily  temper¬ 
ature  is  26-27°  0.,  which  in  the  hot  months  between  the 
monsoons,  may  rise  to*  28-29°  0.  at  most.  In  these  months 
the  relative  humidity  is  lowest,  but  seldom  declines  below 
65%.  In  mountain  districts  at  an  elevation  of  1500-2000 
feet  the  mean  temperature  is  26-25°  C.  and  the  variations 
are  still  less,  whilst  the  relative  humidity  is  higher,  70% 
in  the  dry  season  being  the  minimum.” 


Plague  in  Java  seems  to  show  a  preference  for  mountain 
districts,  “where  the  climatic  conditions  are  more  favourable 
for  the  flea.” 


Bubonic  plague  in  Java  is  due  to  rat  epizootics  occurring 
mostly  among  the  common  house  rat  {Mus  rattus  griseiv enter) . 
Mus  coneolor  Blyth  is  also  of  epidemiological  importance (107). 
The  question,  how  far  the  field  rat  {Mus  r.  diardii  Jentink ) 
is  responsible  for  the  spread  of  plague  in  Java,  has  attracted 
considerable  attention,  though  it  is  doubtful  if  it  does  play  an 
active  part(107).  Besides  X.  cheopis  (the  main  transmitter  of 
plague  in  Java)  Pygiopsylla  ahalae  also  plays  a  part. 


4.  China  Proper. 

Pneumonic  plague  has  never  been  reported  in  Yunnan. 
All  available  records  are  silent  in  regard  to  the  lung  type. 
I)r.  Gordon  Thompson  informed  us  in  1926  he  had  not  heard 
of  cases  in  that  region.  Missionary  J.  Graham  who  has  lived 


(107)  Transact,  4th  Congr.  Far  East.  Ass.  Trop.  Med.,  pp.  617-628. 
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in  that  province  over  thirty  years  wrote  :  “The  plague  is 
evidently  bubonic  as  the  Chinese  speak  of  there  being  swellings 
in  the  armpits  and  groin  with  death  from  a  few  hours  to  ai 
couple  of  days.'’ 

Similar  conditions  seem  to  prevail  in  Hongkong.  It  is 
true  that  Lowson(108)  saw  occasionally  hemoptysis  at  the  be¬ 
ginning  of  the  present  pandemic.  Aoyama*109),  however,  never 
observed  copious  hemoptysis  and  only  once  a  case  of  pneu¬ 
monia.  Similar  results  were  reported  by  Wilms*110). 

Mueller*m)  summarising  all  possible  records  concluded  : 

“So  ist  wohl  nui  das  erne  anzunehmen,  dass  die  Epidemic 
in  Bombay,  die  erstarkte  Palipest  frueherer  Jahrzehnte,  durch 
die  besonders  haeufige  Affektion  der  Lungen  dem  Schwarzen 
Tode  des  Mittelalters  sich  an  die  Seite  stellte.”  (Thus  it 
must  be  declared  that  the  Bombay  epidemic,  more  virulent 
than  the  Pali  plague  of  previous  decades,  became  similar  to 
the  Black  Death  through  the  frequency  of  pneumonic  affec¬ 
tions).  In  later  years  the  pneumonic  type,  though  occurring 
sporadically,  never  led  to  a  serious  outbreak.  Some  anxiety 
was  felt  in  1912,  when  besides  secondary  lung  inflammations 
“a  few  undoubted  cases  of  primary  plague  pneumonia  did 
occur,  one  of  them  being  a  valued  ward  attendant  in  the  Tung 
Wall  Hospital”*112). 

A  patient  with  pulmonary  symptoms  in  April  1898  deserves 
special  mention.  He  coughed  onto  the  face  of  a  sister  on 
April  20.  The  latter  fell  sick  on  the  25th  with  signs  of 
pneumonic  plague  and  succumbed  on  the  29th.  Another  sister 
who  attended  her  felt  unwell  on  evening  of  May  2.  iWthen  she 
was  admitted  into  hospital  next  morning,  B.  P.  was  present 
in  her  sputum  and  she  died  on  May  5.  A  third  sister,  taken 
sick  on  May  2,  and  showing  plague  bacilli  in  her  sputum, 
recovered .  She  had  had  plague  in  1896*113). 

It  is  hardly  necessary  to  state  that  domestic  rodents  are 
responsible:  for  the  Hongkong  plague  outbreaks.  The  most 
common  fleas  infesting  them  are  Ctenopsylla  musculi  and  X. 
choopis.  Occasionally  P.  serraticeps  and  C.  faxciatus  are  found 
on  rats*114). 


(108)  Rep.  oni  1894  Hongkong  Epid.,  Hongkong,  1895. 

(109)  Mitt.  d.  Med.  Fak.  Tokio,  1895,  Vol.  III.  No.  2. 

(110)  Hvg.  Rundschau,  1897. 

(111)  L.’  c.,  p.  37. 

(112)  Hongkong  Rep.  1912,  p.  24. 

(115)  Lancet,  May  26,  1900,  p.  1509;  June  11,  1898,  p.  1635. 
(114)  Hongkong  Rep.  1906,  p.  45-47. 
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Pneumonic  plague  seems  rare  ]n  Canton  from  available 
records  and  a  personal  communication  from  Dr.  J.  Allen 
Hofmann,  Hacket  Medical  School,  whose  expeiience  reaches 
hack  to  the  year  1908. 

That  pneumonic  outbreaks  do  occur  in  China  Proper  may 
he  gathered  from  the  following  : 

a.  Simpson(115)  mentions  a  very  fatal  'influenza’  epidemic 
raging  in  M acao  in  winter  1894-95  and  suspects  it 
to  have  been  pneumonic  plague. 

b.  During  the  plague  in  the  spring  of  1900  at  Hoihow 
(Hainan)  many  pneumonic  cases  were  noted.  Up  to 
the  end  of  June  5100  persons  died  in  the  town  of 
30,000  inhabitants(116b 

c.  in  February  1913  pneumonic  plague  was  seen  m 
several  localities  round  Amoy.  Earlier  in  1910  a 
foreign  physician  had  contracted  this  type  of  infec¬ 
tion  from  a  Chinese  patient  suffering  from  the 
same(117>. 

d.  About  14  pneumonic  cases  occurred  among  close  con¬ 
tacts  in  April  1915  in  S watow^118) .  The  infection  had 
apparently  been  introduced  from  one  of  the  plague 
affected  villages  in  the  district^119). 

e.  More  difficult  to  determine  is  an  outbreak  reported  in 
1922  from  Foochow ,  involving  two  English  missionary 
doctors.  I  lague  had  prevailed  in  Eoochow  since  the 
middle  of  April,  1922,  but  as  Dr.  Marion  Hook  in¬ 
forms  us,  it  was  of  the  bubonic  and  septicemic  types ; 
pneumonic  plague,  generally  rare  in  Eoochow,  was 
not  seen.  At  the  beginning  of  June  one  of  the  hos¬ 
pital  cooks  fell  sick;  she  went  to  her  village,  but 
letumed  to  the  hospital  on  June  8  m  a  serious  con¬ 
dition.  Dr.  Lawson  examined  her  and  diagnosed 
pneumonia.  She  died  after  a  few  hours.  It  was  also 
stated  that  two  of  her  relatives  in  her  village  died 
with  similar  symptoms.  Hour  days  after  the  death 
of  the  cook  (12th)  Dr.  Lawson  was  taken  ill  suddenly 
with  high  fever  and  bilious  vomiting.  He  complained 
°’f  seveie  PaiIls  in  fbe  left  side  of  his  chest,  where  a 
pneumonic  focus  developed.  On  the  13th  large  quan¬ 
tities  of  thin  bloody  sputum  were  expectorated.  The 


(115)  P.  64. 

(116)  L.  G.  B  R.  1898-1901.  p.  346. 

(117)  Ibid.,  1913,  p.  31;  1910-11,  p.  147. 

(118)  Ch.  Mod.  J].  1917,  p.  33. 

(119)  L.  G.  B.  R.  1914-17,  p.  86. 
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doctor  died  on  the  14th.  He  had  been  attended  ‘by 
Drs.  Hook  and  Mackenzie  and — for  a  short  time — by 
an  English  nurse1;  none  of  them  had  auv  mask  on.  Dr. 
Mackenzie  was  attacked  with  similar  symptoms  four 
days  after  Dr.  Lawson’s  death  and  succumbed  in  less 
than  sixty  hours;  he  was  attended  solely  by  Drs. 
Hook  and  Fisher,  who*  then  used  masks  when  visiting 
him. 

The  Shanghai  Municipal  Laboratory,  where  slides 
were  sent,  reported  that  4 ‘the  sputum  contained 
bacilli,  but  appearances  are  not  sufficiently  character¬ 
istic  to  establish  a  diagnosis  of  pneumonic  plague. 
Most  of  the  slides  were  broken.”  A  similar  report 
was  made  by  the  Hongkong  laboratory.  Dr.  M.  Hook 
who  attended  the  patients  diagnosed  plague  bacilli 
in  their  sputum. 

The  outbreak  seems  rather  suspicious.  Pneu¬ 
monic  cases  are  occasionally  seen  in  Foochow.  Tbus 
Dr.  Hook  attended  4  cases  (all  fatal)  in  one  family  in 
July,  1921,  strongly  suspicious  of  pneumonic  plague. 

f.  During  the  outbreak  of  bubonic  plague  in  the  mining 
village  of  Tongshan  (Chihli  Prov.)  in  1908,  the  num¬ 
ber  of  pneumonic  cases  seen  was  considerable.  Gray(120> 
noted  that  “at  the  beginning,  bubonic  cases  greatly 
outnumbered  the  other  varieties,  but  septicemic  and 
pneumonic  cases  were  met  with  in  increasing  fre- 
quency.  About  80%  were  bubonic,  12%  pneumonic 
and  3%  septicemic.”  According  to  our  investigations, 
the  epidemic  (1000  cases  with  800  deaths)  began  at 
the  end  of  August  and  finished  towards  end  of 
November.  The  source  of  the  epidemic  could  not  be 
definitely  determined,  but  Andrews  investigating  the 
rats  from  June,  1909,  to  September,  1910,  found  that 
the  fiea  rate  was  high  in  autumn.  He  noticed  only  M . 
decumanus  and  X.  cheopis^121\ 

5.  South  Manchuria. 

Up  to  1910  plague  outbreaks  in  this  province  seem  to  have 
been  imported  by  rats  from  the  endemic  south.  From  then 
onwards  the  history  of  the  disease  is  closely  associated  with 
the  taralbagan  (marmot)  of  Siberia  and  Mongolia. 

the  first  epidemic  seen  was  in  1899  and  was  mainly 
bubonic;  secondary  lung « involvement  and  skin  hemorrhages 


(120)  PI.  Outbr.  in  Manchuria  and  South  China,  Feking  1911.  p.  14. 

(121)  Mukdten  Conf.  Rep.,  p.  59. 


26 


MANCHURIAN*  PLAGUE  PREVENTION 


(lip  to  size  of  a  Chinese  dollar)  were  also  noted'122).  The  out¬ 
break  terminated  on  Nov.  13.  After  a  clear  interval  it  appear¬ 
ed  again  at  the  beginning  of  December,  when  a  whole  family 
was  exterminated  <by  pneumonic  plague  except  the  mistress 
of  the  house.  Two  weeks  afterwards  she  went  to  live  with 
some  relatives.  Within  five  days  plague  appeared  in  this 
second  house,  where  six  cases  (2  pneumonic,  one  with  ing'uinaf 
bubo  and  secondary  pneumonia,  and  3  bubonic)  were  noted, 
lour  out  of  these,  including  the  woman  who'  was  alleged  to  be 
thp  carrier  of  infection,  diech123). 


A  second  outbreak  in  Newchwang  from  August  1901  to 
Tan.  1902  was  purely  bubonic. 

In  September  1902  some  pneumonic  cases  were  observed 
at  Kaichow  and  adjacent  places  by  the  Russian  doctors.  It 
appears  that  this  type  had  been  present  together  with  the 
bubonic  early  m  the  same  month'1"4).  Little  more  is  known 
about  this  epidemic  which  killed  250  persons. 

Pneumonic  plague  was  absent  in  the  1903,  1905,  190b 
epidemics. 

In  190  i  (January)  23  pneumonic  cases  were  seen  in  New¬ 
chwang  and  adjacent  villages.  The  disease  reached  a  group 
of  villages  about  8  E.  miles  from  Newchwang  where  80 
people  succumbed  to  pneumonic  plague  up  to  February.  In 
the  second  half  of  190 <  only  the  bubonic  and  septicemic  types 
were  noted(124). 

The  rats  in  South  Manchuria  were  examined  at  the  time 
of  the  1910-11  epidemic.  While  Petrie  found  only  M .  decu- 
manus  among  a  few  hundred  rodents  examined  by  him, 
infested  with  A  cheopis  and  C  eratophyllus  sp .,  Kitasato 
reported  among  the  30,000  rats  examined  by  Japanese  doc¬ 
tors  in  South  Manchuria,  M.  rattus  was  found  in  6%.  Out 
of  127  fleas  examined  in  Mukden  48  were  X.  cheopis ,  79» 
Ceratophyllus  aiiisvs^ 25>. 

6.  Formosa. 


Primary  plague  pneumonia  was  absent 
vasions  of  plague  in  Formosa.  Yanugawa  saw 
foci’  in  the  lungs(126). 


in  the  early  in- 
only  ‘metastatic 


« 

(122)  Avrorov,  PI.  Rep.  of  Ch.  E.  Railw.,  Harbini,  1912. 

(123)  Klodnitzki,  R.  Vratch,  1905,  pp.  1595-99. 

(124)  PL  R.  Ch.  E.  Rw.,  Harbin,  1912,  Suppl.,  pp.  1-33. 

(125)  Mukden  C.  Rep.,  pp.  60-61. 

(126)  Virchow’s  Arch.,  Vol.  149,  p.  54.  92,  Suppl. 
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Takaki(12/)  later  on  tabulated  the  different  types  of'  plague- 
met  with  in  1898-1908  in  the  four  isolation  hospitals  at  lai- 


u,  Tainan,  Keel 

ung  and  Kagi  as 

follows  : 

/  ype. 

Cases . 

Deaths 

Mortaf% 

lncidence% 

Bubonic  . 

2571 

1557 

60.56 

97.16 

Pneumonic  ... 

50 

18 

96.00 

1.89 

Intestinal  _ 

‘> 

2 

loo.oo 

0.075 

Carbuncle 

8 

5 

62.50 

0.300 

Eye  plague  ... 

1 

1 

100.00 

0.037 

Septicemic 

14 

i 

50.00 

0.518 

Total  . 

2646 

1620 

61.22 

— 

The  author  mentions  two  separate  outbreaks  of  pneumonic 
plague,  viz. 

a.  in  the  Kinkaseid  Gold  Mines  near  Keelung  (6  c.) 

b.  in  two  villages  of  the  Shoka  district  (P2  c.) 

As  no  epizootics  could  be  found  among  local  rats  and  mice 
it  can  be  assumed  that  the  infection  was  imported  through 
human  agency. 

Both  Takaki  and  Kuraoka(i28^  agree  that  M  rattus,  M . 
decumanus  and  M.  musculus  were  responsible  for  the  human 
outbreaks.  Mas  a  g  ramus  and  a  ‘kind  of  field  incuse  were 
found  experimentally  susceptible,  but  no  natural  infection 
was  noted  among  them.  In  the  Kagi  district  many  rabbits 
died  during  one  human  outbreak  but  the  cause  of  their  deaths 
was  not  ascertained.  The  LoemopsyUa  cheopis  flea  was  the 
principal  means  of  spread. 

7.  Japan. 

Pneumonic  plague  occurred  frequently  during  the  first 
serious  outbreak  in  Kobe  and  Osaka  (Nov.  1899  to  Jan.  1900)^ 
The  Official  Report!129'  gives  a  total  of  69  cases  with  63  deaths 
and  describes  only  one  pneumonic  focus  which  started  from  a 
female  worker  in  a  cotton  factory  in  Osaka.  To  this  case  could 

4/ 

be  traced  the  infection  of  18  persons.  Five  coworkers  develop¬ 
ed  bubonic  plague  and  were  supposed  to  be  infected  from  the 
sputum  expectorated  by  the  woman  on  the  floor  of  the  factory. 
The  authors  remark  that  this  woman  was  sitting  opposite  a 
wall  while  at  work  and  for  this  reason  no  pneumonic  cases 


(127)  D.  Hyg.  Varh.  d.  Inael  Formosa,  Dresden  1911. 

(128)  Saigon  Conf.  Rep.,  pp.  2Q6-207. 

(129)  Kitasato,  Takaki,  Shiga  and  Moriya,  Her.  ueb.  d.  Pestepid,  etc.,. 
Tokio,  1900. 
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remaining  13  cases  were  pneu¬ 
monic  and  included  three  doctors  and  members  of  their 
families.  The  wives  of  two  doctors  fell  sick,  when  attending 
their  husbands,  though  they  had  received  prophylactic  serum 
tieatmemt.  I  his  pneumonic  outbreak  is  frequently  mentioned 
as  the  only  one  which  ever  occurred  in  Japan. 

It  would  seem  that  both  the  total  number  of  plague  cases 
and  the  pneumonic  ones  were  higher  than  the  figures  in  the 
official  report.  At  a  meeting  of  the  Central  Sanitary  Associa¬ 
tion  at  Tokio  m  December^130)  it  was  stated  that  in  September 
and  October  1899  (i.e.  before  the  presence  of  plague  had  been 
diagnosed)  230  deaths  attributed  to  'Acute  Meningitis’  had 
occurred  at  Kobe  as  well  as  260  diagnosed  as  'Ben-Ben’  and 
2,0  certified  as  'Acute  Pneumonia*.  Thus  Kitasato  and  Ogata 
were  of  opinion  "that  most  of  the  above  cases  were  in  all 
probability  plague,  and  that,  therefore,  the  deaths  due  to  the 

epidemic . must  have  numbered  some  hundreds.” 

Similarly  it  was  stated  that  the  number  of  plague  cases 
at,  Osava  was  tar  above  the  official  figures  and  that  many  were 
o  e  pneumonic  form.  Data  concerning  the  frequency  of 
pneumonic,  plague  in  Osaka  are  given  in  a  paper  of  Ma.su- 
yama  >  He  observed  during  1899-1907  383  patients  out  of 

a  total  of  974  cases  with  880  deaths,  the  varieties  beino-  • 

* 

Year . 

1899-00 

1905 

1906 

1907 


Bubon.  Pneum .  Skin  pi  Septic.  Larynx  pi.  Eye  pi 


61 

56 

60 

158 


Total  335 


12 

1 

1 

10 

24 


2 


16 


20 


1 


Masuyama  remarks  that  pneumonic  plague  most  often 
attacked  medical  men  and  the  attendants  who  had  to  carry 
patients  into  the  Hospital.  The  following  information  of 
plague  deaths  among  medical  men  in  Japan  is  interesting: 

In  °nfka  j  *rom  Pneumonic  and  1  from  laryngeal  pest. 

T  ifT  °f  hfe  paSSed  on  the'  infection  to  their  families. 

in  Aooe  1  from  pneumonic 

In  Sumoto  1  ,,  bubonic 

In  lokio  1  ,,  eye  plague. 

,  Shibayaina*132)  reported  8  lung  cases  out.  of  a  total  of  153 
at  Kobe  from  August  1905  to  Dec.  1906.  Five  of  these  received 
serum  therapy  with  the  following  results  : 


(130)  L.  G.  B.  R.  1898-1901,  pp.  366-367. 

(131)  Z.  f.  Klin.  Med.,  Vol.  70.  No.  5  &  6. 

(132)  Mukden  C.  Rep.,  pp.  125-126. 
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1.  Prophyl. 

Therapeut. 

2.  Coolie,  disinfect,  plague 

houses.  Therap.  .. 

3.  Doctor,  prob.  infect. 

when  att.  c.  of  abort.  Therap.  .. 

4.  Woman  att.  plague  Prophyl. 

patient.  Therapeut. 

5.  Therap.  . 

Two  patients  thus  recovered. 


20  c.  c.  Died  8th  day. 

400  c.  c. 

320  c.  c.  Recovd.,  having  shown 
B.  P.  in  his  sputum. 

240  c.  c.  Died  3rd  day. 

40  c.  c. 

240  c.  c.  Recovered.  Sputum  ? 

8Q  c.  c.  Died!  soon  after  adm.  on 
6th  day  of  sickness. 


Another  pulmonary  outbreak  occurred  in  July  1914  in 
the  province  of  Kanaqawa^16^ . 

Kitasato  found  no  direct  connection  between  the  pneu¬ 
monic  outbreaks  and  rat  epizootics'134). 

The  rats  of  Japan  are  J f.  rattus ,  M.  decumanus,  M. 
alexcindri  n  n.d135) . 

Kitasato  believes  that  although  ceratophylli  (C.  anuus 
and  another  species)  are  the  most  prevalent  of  fleas  in  Japan — 
plague  is  mainly  spread  by  Loemopsylla  cheopis  imported 
from  India(135). 


IV.  PNEUMONIC  PLAGUE  IN  THE  ISLANDS  OF  THE 
PACIFIC  AND  IN  AUSTRALIA. 

1.  Philippines  : 

TV  hen  plague  was  introduced  into  the  islands  in  1900 
many  cases  were  not  properly  certified^136).  In  January  1900 
not  less  than  212  deaths  were  ascribed  to  eclampsia.  ‘Respira¬ 
tory  diseases’  and  ‘tubercle  of  lungs’  also  figured  prominently 
but  it  is  not  certain  how  many  of  these  were  pneumonic  cases. 

Lung'  symptoms  were  rare  and  of  a  secondary  nature  in 
the  later  yearsO37).. 

2.  Australia. 

Very  few  cases  are  reported  from  Australia.  A  small 
group  was  noted  m  June  1906  at  Balmain,  a  suburb  of  Sydney, 
apparently  connected  witn,  mild  plague  cases  occurring  in  the 
city  and  neighbourhood^38). 

(133)  L.  G.  B.  R.  1914-17,  p.  91. 

(134)  Z.  f.  Hyg.,  1909,  pp,  279-284. 

(135)  Phil.  Jl.  Sc.,  1906,  June,  p.  477. 

(136)  L.  G.  B.  R.,  1898-01,  p.  379. 

(137)  Schoebl,  Ph.  Jl.  Sc.,  1913,  Dec.,  p.  415;  Goff,  Jl.  Am.  Med.  Assoc., 
1913,  June  28. 

(138)  L.  G.  B.  R.  1906-07,  p.  93. 
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3 .  N e w  Caledon ia  . 

Plague  became  publicly  known  in  this  French,  penal 
settlement  in  the  Pacific  Ocean  in  Dee.  1899,  but  it  had  un¬ 
doubtedly  existed  in  the  preceding  month  when  several 
natives  died  from  ‘tuberculosis,’  During  the  later  stages  of 
the  epidemic  lasting  up  to  the  end  of  April  1900,  pneumonic 
cases  were  not  uncommon.  “Some  of  these  among  the  white 
population  were  ascribed  to  inhalation  of  infective  dust  while 
employed  in  pulling  down  houses  in  which  plague  cases  had 
previously  occurred  ’  ’  039) . 

During  the  1912  outbreak  some  pulmonary  and  septicemic 
cases  were  reported  together  with  50  bubonic  ones*140). 


4.  Hawaiian  Islands. 


As  elsewhere  the  first  officially  recognised  plague  out¬ 
break  in  Honolulu  (Dec.  12,  1899)  was  complicated  by  an 
increase  in  the  mortality  ascribed  to  other  causes.  Pneumonic 
plague  might  be  partly  responsible  for  this  increased  fatality 
as  the  presence  of  “pneumonia  with  a  high  rate  of  mortality” 
was  already  recorded  in  December  1899(141). 


In  later  years,  lung  cases  seemed  infrequent.  Thus  we 
found  two  (one  Chinese  and  one  Japanese)  reported  in  1910; 
two  (both  Japanese)  in  August  1922a42b 

The  rats  inhabiting  the  islands  are  M.  alexandrines  and 
J/.  rattus ;  the  latter  sometimes  in  the  countrv(143b 

i 


V.  PNEUMONIC  PLAGUE  IN  AMERICA.  . 

1.  South  America. 

Our  information  about  South  America  is  rather  vague 
because  plague  outbreaks  were  often  not  at  all  or  incompletely 
recorded.  V  liile  plague  is  often  mild  in  character  a  number 
of  pneumonic  outbreaks  may  be  quoted  : 

1 .  Brazil : 

A.  One  raging  in  San  Paulo  City  from  Dec.  1899-Eeb. 
1900.  The  disease  was  apparently  imported  from  Santos, 
causing  sporadic  deaths  in  November  1899,  and  increasing  in 


(139)  Ibid.,  1898-01,  pp.  389-390. 

(140)  Ibid.,  1912-13,  p.  19. 

(141)  Ibid.,  1898-01,  pp.  385-386. 

(142)  Ibid.,  1910-11,  p.  154;  U.  S.  P.  H.  R.,  1922. 

(143)  L.  G.  B.  R,,  1913,  p.  35;  McCoy,  Am.  J].  Hyg.,  1921,  March,  p.  187. 
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numbers  in  December,  both  among  the  rich  and  poor.  No 
figures  were  published(144). 

B.  Two  suspicious  outbreaks  of  (a)  ‘virulent  influenza’ 
at  Rio  Grande  do  Sul  (1900-145)  and  (b)  ‘tuberculosis’  at  Rio 
de  Janeiro  (1900-146). 

C.  One  observed  by  Raid147)  in  Santa  Maria,  in  the 
province  Rio  Grande  do  Sul,  in  1912. 

It  appears  that  this  inland  locality  had  been  visited  by 
plague  during  the  four  previous  years ;  tlm  rats  had  been 
attacked  and  the  epizootic  caused  sporadic  human  cases  with 
50%  mortality. 

The  1912  epidemic  was* also  preceded  by  an  epizootic, 
one  of  the  first  victims  being  a  man  living  in  an  insanitary 
bakeiy  where  200  dead  rats  were  found.  This  man  developed 
at  end  of  July  pneumonic  plague  and  passed  it  onto  16  others. 
A  17th  case  developed  cervical  buboes  and  pneumonia.  All  the 
patients  died,  though  serum  was  administered  to  them.  None 
of  the  staff  were  infected,  being  protected  by  masks.  A 
German  priest  was  among  the  victims. 

The  outbreak  occurred  during  the  cool  season  and  the 
housevS  were  not  artificially  heated^48).  This  statement  is 
important  though  it  should  be  pointed  out  that  another  city 
(San  Paulo)  showed  pneumonic  plague  at  another  period  of 
the  year. 

D.  One  suspicious  outbreak  at  San  Paulo,  first  taken 
for  influenza  but  later  regarded  as  pneumonic  plague. 
Suspicious  bacilli,  corresponding  in  almost  all  respects  to-  the 
BJP.,  were  found  both  in  human  beings(149)  and  in  wild 
rats(15°). 

11.  Paraguay. 

Somle  fatal  plague  cases  in  Asuncion  in  autumn  1899  were 
certified  as  ‘pneumonia’  and  seemed  suspicious.  In  later 
years  actual  plague  pneumonia  was  recorded  :  Lindsav(151) 
notes  in  1907  groups  of  such  cases  in  a  town  near  Asuncion 


(144)  L.  G.  B.  R.  1898-01,  pp.  436-437;  1899-00.  p.  340. 

(145)  Ibid!. ,  1899-00,  p.  341. 

(146)  Ibid.,  1898-01,  p.  439. 

(147)  D.  Med.  W.,  1912,  No.  49,  pp.  2314-2315. 

(148)  league,  Ph.  Jl.  Sc.,  Vol.  VIII  b,  p.  243. 

(149)  Cintra,  Bol.  Soc.  Med.  e  Cir.  de  S.  Paulo,  1920  &  1921,  Oct.— 
Feb.,  pp.  358-61. 

(150)  Smiillie,  Jl.  Inf.  Dis.,  1920,  Oct.,  pp.  378-384. 

(151)  B.  M.  Jl.,  1911,  Nov.,  p.  1329. 
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and  again  in  August  and  Sept.  1911  in  Asuncion  and  Villa 

Concepcion.  In  the  last  two  outbreaks  three  doctors  and  a 
priest  died. 


Ill.  Columb  ia. 

Cases  of  ‘infectious  pneumonia’  were  seen  in  different 
localities  during  1914.  Their  plague  nature  was  sometimes 
denied,  but  in  other  instances  the  B.P.  was  diagnosed  in  the 
sputum  of  the  patients*152). 


2.  North  America. 

/-  Mexico. 

An  outbreak  called  ‘epidemic  pneumonia*  occurred  in 
May  1904  near  Mazatlan  (State  of  Sinaloa),  a  town  visited 

by  plague  m  1902  and  19080®).  Though  details  were  scarce 
it  was  probably  pneumonic. 


11  -  ^  •  S.  of  North  America. 


In  om  paper  on  Plague  in  Wild  Rodents”  we  recognised 
two  groups  of  epizootics.  In  the  first  rats  were  infected  at 
sea-ports,  leading  to  human  outbreaks.  Later  on  the  infection 
passed  from  the  rats  to  the  wild  rodents  of  California  then 
ran  its  course  among  them  and  finally  produced  in  human 
being  a  clinically  different  disease1154*. 


A  pneumonic  outbreak  caused  directly  by  rats  has  never 
een  observed  m  U.  S.  Even  sporadic  cases  of  pneumonic 
plague,  arising  from  them  are  rare'155*.  The  only  pneumonic 
epidemic  recorded  m  U.S.  originated  in  the  wild  rodents. 

eie,  the  first  victim — the  story  reads  familiarly  to  us  who 
are  used  to  the  tarabagan— caused  outbreaks  in  Transbaikalia- 
hunted  m  the  fields  in  August  1919  and  probably  brought  home 

afteq™rl  frePia,re  f°'r  t00d-  This  man  Ml  sick  four  days 
aic.s’  '  eve  oping  an  axillary  bubo  and  secondary 

?  ,  '1  .  f'  lrife'ied  13  other  persons,  including  two 

octors.  This  pneumonic  outbreak  occurred,  when  the  weather 
was  warm  and  dry*156).  ner 


n f '  S'  B'  R  1914'17-  P-  99 :  Lancet  1914  July  p  110 
(153  L.  G.  B.  R.  1904.05.  p.  264  y’  P' 

IJf?’  ifc'  C°y>  £n.  Jl-  Hyg.,  1921,  March,  p.  187.  191. 

(155)  Kmyoun,  Jl.  Am.  Med.  Assoc  Vnl  yt  tt  at  t  Tt 

Bowie,  ibid'.,  Vol  78  p  493  '  o.  3 ;  Hartman  and 

(156)  Caf°If  DAm;  A’  I>U,;LH-’  1920‘  P-  599 ;  Harrison,  Mthly  Bull 
EaJ.  St.  Dept.  Agnc.  1920,  pp.  187-194. 
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VI.  PNEUMONIC  PLAGUE  IN  AFRICA. 

1.  Egypt. 

We  are  indebted  to  the  Egyptian  Public  Health  author¬ 
ities  for  a  set  of  their  plague  reports  and  two  Progress  Reports. 

There  seems  to  be  no  mention  of  pneumonic  plague  in 
Egypt  before  the  beginning  of  the  present  pandemic.  This 
absence  was  significant  during  the  first  half  of  the  19th 
century,  when  the  Egyptian  plagues  were  carefully  observed 
by  C*lot-Bey(157)  and  other  observers.  It  must  be  assumed  that 
this  type  was  present  in  historical  times,  especially  during 
the  Black  Death,  but  the  recent  Egyptian  Plague  Report*158) 
remarks  that  ‘They  have  failed  to  discover  in  the  early 
writings  any  indication  that  pneumonic  plague  was  recognised 
as  a  distinct  variety  of  the  disease/’ 

Gotschlich  observed''159)  in  Alexandria  (1899)  91  bubonic 
cases  (5  with  secondary  pneumonia),  one  septicemic  case  and 
4  primary  pneumonic  rases.  Gotschlich  also  reported  recovery 
in  two  patients  with  secondary  lung  involvement  and  one 
with  primary  pneumonic  signs,  claiming  that  in  the  sputum 
of  those  three  patients  the  B.P.  was  present  for  a  prolonged 
period  of  their  convalescence. 

In  1900  seven  men  engaged  in  disinfecting  houses  con¬ 
tracted  plague,  two  in  the  pulmonary  form*160). 

It  is  doubtful  if  this  type  was  present  among  the  early 
cases  in  Port  Said  (spring  1900)  when  only  ‘infectious 
influenza’  and  ‘pneumonia/  were  reported*161). 

Sticker*162)  recorded  a  pneumonic  epidemic  starting  at  the 
end  of  1900  in  Tantali  (Lower  Egypt)  among  negroes  and 
Bedouins,  which  was  spread  into  the  villages  of  Bemha  and 
even  to  Upper  Egypt  after  the  expulsion  of  the  Bedouins. 

Gotschlich*163)  reviewing  in  1903  the  plague  epidemics 
of  the  preceding  years,  distinguished  between  a  summer  type 
which  was  often  of  an  exclusively  bubonic  character  with  a. 
low  mortality  and  a  winter  type  which  showed  reverse 
features.  Among  105  winter  cases  were  38  with  primary 
plague  pneumonia  and  10  with  “primary  hemorrhagic  plague 


(157)  Quot.  by  Mueller,  l.  c. 

(158)  Cairo,  i923,  p.  4. 

(159)  Z.  f.  Hyg.,  Vol.  35.  1900. 

(160)  U.  S.  P.  H.  R.,  Aug.  10.  1900. 

(161)  L.  G.  B.  R.,  1898-01 ,  p.  142. 

(162)  Vol.  I,  p.  380. 

(163)  Festschr.  f.  R.  Koch.  Jena  1903.  p.  541. 
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sepsis.”  The  figures  from  1904  onwards  for  the  Delta  and 
Northern  and  Southern  Upper  Egypt  are  as  follows:  — 


C3 

<J 

> 

Delta 

N.U.E. 

S.U.E. 

Remarks 

Bub. 

and 

Sept. 

Pneum. 

Bub. 

and 

Sept 

Pneum. 

Bub. 

and 

Sept. 

Pneum. 

1904 

277 

11 

270 

0 

276 

20 

1  pneum.  outbr. 

in  the  Delta 

4  „ 

9  9 

in  S.U.E. 

1905 

243 

20 

2 

0 

1 

0 

1906 

190 

20 

106 

36 

83 

196 

17  ,, 

9  ? 

in  S.U.E. 

1907 

276 

13 

413 

47 

312 

192 

2 

9  1 

in  N.U.E. 

15  ,, 

9  * 

in  S.U.E. 

3908 

539 

16 

562 

93 

242 

59 

1  ,, 

»» 

in  the  Delta 

2 

9  1 

in  N.U.E. 

15 

9  9 

in  S.U.E. 

1909 

297 

3 

202 

5 

5 

1 

1910 

418 

1 

584 

30 

77 

128 

4 

9  9 

in  N.U.E. 

5  ,, 

9  9 

in  S.U.E. 

1911 

193 

3 

387 

38 

898 

127 

1  ,, 

9  9 

in  N.U.E. 

11 

in  S.U.E. 

1912 

197 

6 

433 

20 

140 

83 

1  ,, 

9 1 

in  the  Delta 

1 

9  9 

in  N.U.E. 

7 

9  9 

in  S.U.E. 

3913 

310 

9 

277 

25 

15 

18 

1 

9  • 

in  N.U.E. 

1914 

112 

1 

79 

3 

3 

21 

88  pneum.  outbr. 

1915 

38 

0 

163 

34 

0 

0 

1916 

121 

3 

1463 

58 

22 

35 

1917 

366 

19 

224 

14 

83 

26 

1918 

20 

2 

301 

4 

2 

28 

1919 

206 

3 

520 

8 

75 

65 

1920 

214 

7 

198 

22 

17 

4 

1921 

289 

5 

50 

1 

4 

7 

1922 

246 

1 

222 

7 

9 

2 

The  E  g*ypt  Report  1923  emphasizes  the  high  incidence 
of  pneumonic  outbreaks  in  Qena  and  Girga  (S.U.E.).  Their 
origin  may  be  traced  throughout  Egypt  to  plague  sufferers 
with  secondary  lung  features.  The  report  lavs  stress  upon 
the  role  of  plague  sick  travellers  who  are  liable  to  develop 
such  symptoms  and  introduce  the  infection  to*  their  places  of 
destination. 

M  ost  of  the  pneumonic  outbreaks  in  Upper  Egypt  which 
form  the  material  of  the  1923  report,  occurred  during  the 
hot  and  dry  plague  season.  Outbreaks  during  the  off-season 
are  not  frequent  and  are  due  to  plague  sufferers  who  ‘ ‘travel 
from  the  Delta^  when  the  disease  is  prevalent  there.” 

No  recovery  from  the  primary  type  was  recorded  ;  the 
prognosis  of  secondary  lung  affection  was  declared  serious, 
but  not  hopeless. 
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In  sixty  purely  pneumonic  outbreaks  women  formed  71% 
of  the  sufferers,  a  fact  well  in  accord  with  the  familiar  charac¬ 
ter  of  lung1  plague  in  Upper  Egypt.  The  greatest  morbidity 
lies  between  20-50  years  and  is  due  to  “the  degree  of  ex¬ 
posure"  and  not  to  “any  specific  difference  in  susceptibility/ 9 

Cases  among  ‘barbers’  on  hospital  duty  and  female 
' corpse-washers  are  also*  mentioned. 


Besides  M .  rattns  and  M  us  n oTvepicus  the  role  of  A  rvi- 
canthus  nrloticus  is  now  confirmed.  X.  clieopis  is  the  prin¬ 
cipal  flea  seen  in  all  three  species. 

The  report  concludes  that  “an  unusual  degree  of  sus¬ 
ceptibility  of  the  inhabitants  mainly  accounts  for  the  heavy 
incidence  of  pneumonic  plague  in  the  Qena-Girga  district 
and  that  it  is  heightened  by  the  exceptional  aridity  which 
prevails  there  in  the  plague  season/’ 


9 


Algeria. 


Passing  from  Egypt  to  Algeria,  we  must  remark  upon 
ihe  apparent  absence  of  pneumonic  plague  in  the  old  focus 
of  Cyrenaica. 

In  Algeria  plague  pneumonia  was  observed  by  Benoit(164) 
m  August  1903.  This  was  not  preceded  by  a  rat  epizootic 
and  the  infection  was  thought  to  have  been  recently  imported 
by  a  grain  ship  from  Egypt.  Hie  first  victim  was  a  young 
girl,  who  had  worked  in  a  mill  in  Algiers.  She  became  sick, 
developing  apparently  a  tonsillar  affection  with  cervical 
'buboes  and  secondary  pneumonia.  .When  ill,  she  went  home 
to  her  family  m  Blida,  48  km.  away  and  infected  her  parents. 
All  three  died. 


X  second  outbreak  of  pneumonic  plague,  occurring  in 
Ruisseau,  a  suburb  of  Algiers,  deserves  attention^165/ 

Between  July  1-7,  1912,  three  members  of  a  family  and 
their  servant  succumbed  to  pneumonic  plague,  first  a  boy,  act. 
14,  who  used  to  stay  away  from  school  and  hunt  rats  with  his 
rifle.  I  wo'  more  cases  developed  on  July  12:  (a  )  in  the  aunt 
«of  the  boy  who  had  nursed  her  relatives  and  (b)  in  a  woman 
who  had  attended  the  servant.  Both  had  received  prophylac¬ 
tic  serum  injections,  but  were  at  that  time  in  the  ineubatin^ 
stage.  I  he  first  patient  died  after  one  day,  the  second  on 
the  5th,  having  received  large  serum  doses  intravenously  and 
subc  u  tan  ecu  s  1  v . 


ir 

r> 


(164)  Arch,  de  Med.  et  Pharm.  Milit.,  1904.  Febr. ,  p.  97. 
il65)  Raynaud.  Rev.  d’llvg.  et  Pol.  San.,  1912,  Aug.,  pp.  861-867;  Lemaire, 
Rev.  d’Hyg. ,  1912,  p.  1219. 
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It  would  seem  that  this  outbreak  was  preceded  by  an 
epizootic,  though  no<  trace  of  plague  was  found  among  the 
1610  rats  examined  after  the  outbreak.  However,  the  in¬ 
habitants  had  noticed  a  diminution  in  the  rat  population  be¬ 
fore  the  onset.  Two  out  of  three  cats  also  died  after  an  illness 
of  2-3  days  before  the  onset. 

Itaynaud  adds:  “La  forme  pulmonaire  s’est  etablie 
d  emblee ;  aucun  na  presente  de  bubons”  (the  pneumonic 
type  was  present  from  the  very  start ;  none  of  the  attacked 
had  buboes). 


f3.  Morocco. 

Thei  only  notes  in  our  possession  refer  to  a  pneumonic 
outbreak  in  the  Jewish  quarter  of  Tangier  early  in  October 
1911.  the  population  of  the  invaded  houses  was  evacuated 
to  a  camp  three  miles  outside  the  town(166). 


4.  French  West  Africa. 


Plague  was  introduced  into  Dakar,  the  capital  of  French 
West  Africa,  in  April  1914,  most  probably  by  the  steamer 
“Mingrelie”  from  Casablanca,  (Morocco^167).  The  epidemic 
lasted  up  to  Jan.  15,  1915,  spread  to  other  places  in  the 
colony  and  the  Cape  Verde  islands,  and  claimed  almost  9000 
victims.  The  village  Toft,  16  km.  from  Dakar  suffered  badly, 
only  one  fifth  of  a  population  of  1200  being  spared^168).  All 
reports  on  this  outbreak^169)  agree  upon  the  prevalence  of  the 
pneumonic  type  which  was  evident  at  the  beginning  when  no 
epizootic  was  present.  The  first  infected  rats  were  found  in 
July,  2f  months  after  the  onset  and  from  thence  onwards  the 
bubonic  type  predominated. 


Two  more  items  of  interest  may  be  added  : 

t, 

A.  Rousseau/170)  referring  to>  some  pneumonic  cases  at 
N’Diourbel  in  summer  1914,  stated  that  “some  of 
the  white  contacts  were  found  to  have  agglutinated 
plague  bacilli  in  the  sputum,  while  showing  no  evid¬ 
ence  of  disease.”  We  have  not  seen  the  original 
paper  and  are  therefore  not  sure  if  those  were  healthy 
carriers  oi  what  tests  were  employed. 


(166)  L.  G.  B.  R.  1912/13.  p.  87. 

(167)  Kermorgaut,  Bull.  Acad.  Med  ,  1916,  Aug.  22,  pp.  126-133. 

(168)  Lafont,  Bull.  Soc.  Path.  Exot.,  1915,  Nov.,  pp.  660-680. 

(169)  Marcandier,  Arch.  Med.  &  Pharm.  Nav.,  1918,  Aug.  &  Sept.,  pp. 
125-145  &  191-219. 

(170)  Paris  Med.,  1917.  Dec.,  quot,  fr.  Trop.  Dis.  Bull.  Vol.  12,  p.  407. 
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B.  Several  instances  of  illness  in  domestic  animals  and 
animals  kept  in  captivity  were  suspected  to  be  plague 
but  actual  proof  was  obtained  only  in  two  cats,  a. 
monkey  and  a  civet  cat-*171).-  Kermorgant  emphasized 
the  dangerous  role  which  cats  might  play  in  the  pro¬ 
pagation  of  the  disease. 

Plague  did  not  cause  much  havoc  up  to  the  year  1918, 
when  it  claimed  almost  3000  victims,  being  present  throughout 
the  year  and  most  prevalent  in  May-September. 

The  number  for  1919  was  still  higher,  over  4000  cases  being 
counted  in  the  colony  and  712  in  Dakar.  The  worst  period 
was  July-October.  Tn  Dakar  were'172);  — 

Bubonic  63%  Pneumonic  30%  Septicemic  T‘%. 

The  epidemic  reached  an  abrupt  end  in  December,  at 
which  time  the  rats  had  almost  disappeared*173). 

Huchard*174)  summarizes  the  plague  cases  occurring  in, 
Dakar  in  1920  and  1921  as  follows  : 


1920  1921 


Type. 

Certain  P 

rohable 

Cert . 

c\  Prob.  c. 

eases. 

cases. 

Bubonic  . 

....  24 

1 

323 

2’ 

Pneumonic  . 

....  13 

23 

11 

7 

Septicemic  . 

....  4 

8 

38 

116 

Unclassified  . 

1 

7 

230 

175 

Total  . 

....  42 

39 

602 

300 

From  October  1 ,  1 

921  to  Oct. 

1,  1922 

were 

registered  in 

Dakar  altogether  93  cases,  76  being  treated  in  the  Hopital 
Indigene  d’  Instruction.  Lhuerre'175)  gives  the  following 
details  about  ihe  76  admissions: 


Type.  Record.  Idled. 

Simple  bubon  .  28  — 

Compile.  bubon  .  3  1 

Pneumon . 19  6 

Septic  .  7  3 

Within  ihe  first  24  hours  died. 

Pne  urn .  —  6 

( )thers  .  —  3 


Total  .  57 


19 


(171)  L.  G.  B.  R.  1914/17,  p.  117. 

(172)  Esquier,  Arch.  Med.  &  Ph.  Nav.,  1920,  Sept..,  pp.  187-213. 

(173)  Noc.,  Rapp,  sur  le  fonct.  de  Lab.  de  l’A.O.F.  en  1919,  Dakar  1920. 

(174)  Bull.  Soc.  Path.  Ex.,  1923,  p.  375. 

(175)  Ibidt,  1922,  pp.  874-906. 
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Thus  we  have  31  pneumonic  cases  with  only  12  deaths  T 
The  author,  discussing  this  remarkable  result,  points  out  that 
the  prognosis  of  pneumonic  plague  is  to  all  appearances  better 
m  warm  than  in  cold  climates.  The  therapy  used  by  him 
consisted  of  serum  administration  (100  c.c.  intravenously  on 
day  of  admittance,  same  repeated  on  the  2nd  or  3rd  day; 
doses  being  changed  in  individual  cases)  and— following 
Chen  of’ s  dictum  “pestis  non  sine  ration©  dicitur  morbus 
cordis”  (plague  is  justly  considered  as  an  affection  of  the 
heart)— m  a  careful  heart  therapy  (digitaline  in  granules  ; 
sparteine-strychnine  subcutaneously ;  stimulants-acetate  of 
ammonia,  liquor  Hoffmanni-per  os). 

Heckenroth  states^1761  the  plague  season  in  Senegal  is  moist 
and  hot,  adding  that — though  there  is  an  appreciable  difference 
in  temperature  and  humidity  between  the  coast  districts  and 

the  interior  of  Senegal — plague  shows  a  similar  course  in  both 
localities. 


dhe  gie^  and  black  rats^177)  and  the  domestic  mice  are 
•  .  „  .  j  gue  outbreaks.  The  importance  of  the 

mue^,  infested  with  A.  cheopis  like  the  rats,  has  been  recently 
emphasized^178).  Besides  X.  cheopis  a  possible  role  is  played 
by  the  sand  flea,  Echidriophaga  galhnacea.  This  insect  is 
widespread  and  found  on  poultry,  dogs,  cats  and  also  Human 
beings  who  go  barefoot  or  work  with  their  hands  near  the 
ground.  Noc<lw>  infected  a  white  rat,  harboring  these  fleas 
and  recovered  B.  P.  from  the  feces  of  the  fleas  after  the  rat 
had  succumbed.  The  fleas  stick  to  their  dead  hosts  for  a  con- 
siderahle  time.  We  may  mention  in  passing  that  an  insectivore 
(C roctjura.  stamp  flii )  is  thought  to  play  “a  part  different  to 
that  of  the  rodents  hut  not  without  importance,”  acting  as  a 

reservoir  and  infecting  rodents  through  its  fleas’  (X. 
cheopis )  (18°). 


5.  Gold  Coast. 

The  plague  outbreaks  occurring  in  fhese  parts  may  be 
thus  summarised  : 


1891-92  Suspicious  pneumonic. 

1899  Ivory  Coast ;  From  March  to  May  outbreak  of 
‘Lympbangite  iiifectieuse\  preceded  app.  by  rat 
epizootic,  claiming  at  least  200  among  the  1000  black 

(176)  Bull.  Soc.  Path.  Ex.,  1923,  p.  374. 

(177)  Noc.,  1.  c.  &  Bull.  Soc.  Path.  Ex.,  1921,  pp.  516-519,  Teppaz,  ibid., 
pp.  514-16;  Leger  &  Baury,  ibid.,  1923,  pp.  133-137. 

(178)  Leger  &  Baury,  ibid.,  1923,  pp.  133-137. 

(179)  Qu.  fr.  Trop.  Dis.  Bull.,  Vol.  20,  p.  20. 

(180)  Leger  &  Baury,  C.  R.  Acad  Sc.,  1922,  Feb.,  pp.  423-426. 
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inhabitants  of  Grand  Bassam.  Throe  medical  men 
died.  Suspic.  outbr.  in  September^181). 

1907-08  Extensive  pneumonic. 

1909-12  No  records  of  pi.  Extensive  rat  campaign  in  1911 
showed  no'  infected  rodents(182). 

1913  Outbreak  “strongly  resembling  bubonic  plague”  in 
the  fishing  village  T'unga,  near  Yeji,  northern  terri¬ 
tory  of  colony.  11  c.  with  8  d.  among  30  inhabitants 

(183) 

1914  Similar  outbreak  in  adjacent  fishing  village  r 
Makongo.  9  c.  with  5  d.  Origin  of  both  outbr.  un- 
known(184). 

1915  No  plague  found,  but  number  of  death  returns  at¬ 
tributed  in  Accra,  to'  ‘pneumonia  and  cough’  sus¬ 
piciously  high  (14%  out  of  843  total  d.)(185). 

1916  139  out  of  1131  total  deaths  ascribed  to  pneumonia 
and  cough(185). 

1917-18  Three  outbreaks  suspicious  f.  pneumon.  pi. 

1919-22  No  records. 

The  outbreak  in  1892  was  not  known  at  the  time  to  be 
pneumonic  plague.  It  is  now  evident  that  the  ‘influenza’ 
starting  at  the  close  of  1891  and  becoming  malignant  in  1892, 
was  no  other  than  pneumonic  plague.  Confirmation  was  ob¬ 
tained  from  the  meteorological  observations  of  1891-92  which 
closely  resembled  those  of  1907-17(186).  The  1907-08  epidemic 
is  exhaustively  described  by  Simpson(187)  and  by  Fisch(188). 
The  first  Accra  invasion,  lasting  from  November  to  April  8 
was  preceded  by  a  rat  epizootic*189*  and  was  mainly  bubonic. 
Pneumonic  cases  occurred  occasionally  during*  its  whole 
course,  more  frequent  toward  the  end  and  apparently  in  Jan¬ 
uary  also'. 

Outside  Accra  no  local  epizootic  was  discovered  and  a 
pneumonic  type  prevailed  in  addition  to  some  cervical  cases. 
One  outbreak  at  Nyinyano  (6  hours  distant  from  Accra!  and 
another  at  Anamaboe  (26  hours  distant  from  Accra)  may  be 

(181)  L.  G.  B.  R.  1898-01.  p.  208;  1899-00,  p.  333. 

(182)  Med.  &  Sam.  Rep.  Gold  Coast,  1911. 

(183)  L.  G.  B.  R.,  1913,  p.  48. 

(184)  Ibid.  1914-17,  p.  118. 

(185)  Ibid. 

(186)  Gold  Coast  Rep.  1912,  p.  93. 

(187)  Rep.  on  Plague  in  the  Gold  Coast,  London  1909. 

(188)  Arch.  f.  Schiffs  &  Tropenh.,  1908,  No.  15. 

(189)  Paper  on  Wild  Rodents. 


40 


MANCHURIAN  PLAGUE  PREVENTION 

described.  At  the  former  place  25  men,  37  women  and  2  child¬ 
ren  died  from  Jan.  2‘i-Feb.  23.  The  epidemic  at  Anamaboe 
could  be  traced  to  the  same  group  of  3  men  from  Accra  who 
ad  infected  Nyinya.n01.  Altogether  *24  persons  died. 

Fisch  remarks  that  in  Accra  the  victims  were  almost  ex¬ 
clusively  poor  people,  while  in  the  pneumonic  outbreaks  all 
classes  of  the  population  were  affected. 

Simpson  records  one  recovery  from  pneumonic  plague  in  a 

patient  who  had  been  previously  inoculated  with '  Haffkine  s 
vaccine. 

bb^  se(,ond  Accra  outbreak  (purely  pneumonic)  was 
detected  at  beginning:  of  .June  and  traced  to  a  village  whence 
an  infected  family  had  fled  to  Accra.  The  third  Accra  out- 

,  .  18  behe;ved  b>'  Slmpson  to  have  originated  in  “some 

clothing  or  other  effects  from  an  infected  house.” 


thus : 


The  approximate  number  of  eases  may  be  summarised 


1.  Up  to  April  In  Accra  168  (127  d.)  Bubon.  %vith  pn. 


3. 

4. 


Outs. 
May-June  26  In 

_  Outs. 

July  28— Aug.  17  In 
Oct.  13  In 


'  /  -  ~*v^»**  I  V.U  pix, 

134  (131  d.)  Pneum.  with  bub, 
23  (  23  d.)  Pneumon. 

17  (  17  d.) 

6(  6  d.)  „ 

1  (  1  dp 


>5 


Total  349  (305  d  ) 


Among  the  measures  adopted  to  suppress  the  epidemic 

Isolation  of  contacts  and  inoculation  with  Haffkine’s  pro¬ 
phylactic,  evacuation  of  some  badly  infected  areas,  estabiL,- 
ment.  of  a  land  cordon  which  could  be  passed  only  by  persons 
vaccinated  at  least  a  week  before.  While  Simpson  praises  the 
coi don,  Tisch  doubts  it s  efficiency. 

In  February  1917  some  suspicious  cases  occurred  at  Ofako 
.1  miles  inland  from  Accra.  Eaily  in  March  similar  eases 
were  observed  in  Accra  where  the  diagnosis  was  confirmed. 
Among-  the  six  cases  seen  in  Accra,  the  first  (girl,  aet.  15)  had 
an  axillary  bubo,  while  the  next  (a  child,  aet.  5)  had  appar¬ 
ently  septicemic  plague,  A  total  of  at  least  39  cases  was  le- 
ported,  mostly  of  the  pneumonic  fyp©(190). 

.)  vases  with  7  deaths,  said  to  have  been  pneumonic,  were 
noted  m  December  1917  at  Axnn,  a,  port  150  miles  west  of 

Accra  Suspicious  cases  were  again  obseived  in  the  locality 
in  July  1918(191).  J 


(190)  Gold  Coast  Rep.  1917. 

(191)  L.  G.  B.  R.  1914-17,  p.  119. 


SERVICE  REPORTS  1923-1924 


41 


The  climate  of  the  c  olony  is  stated*190*  to  he  damp  and  hot, 
though  cooler  than  in  other  similarly  situated  tropical  coun¬ 
tries,  especially  at  night.  The  rainy  seasons,  accompanied  by 
a  considerable  fall  in  temperature,  last  from  March  to  July 
.and  from  September  to  <  Ictober.  The  years  1916  and  1917  were 
-exceptionally  wet. 

6.  Central  Africa. 

Early  observers  in  this  ancient  home  of  plague  remarked 
upon  the  absence  not  only  of  the  pneumonic  type  but  also 
other  pneumonic  affections*192*.  Plague  in  that  region  was 
believed  to  be  milder  than  in  India  and  this  was  ascribed  to 
the  absence  of  overcrowding  and  to  the  open  air  life  of  the 
natives,  who  seemingly  realise  the  infectiousness  of  the  disease 
and  evacuate  temporarily  affected  localities*193*.  The  reports 
at  our  disposal  do  not  mention  the  existence  of  plague  pneu¬ 
monia  up  to  1903.  The  end  of  1903  saw  an  outbreak  accom¬ 
panied  by  frequent  lung  symptoms  at  Iringa  (then  in  German 
East  Africa).  This  lasted  until  the  beginning  of  March.  Rat 
infection  was  present  in  addition  to  47  human  cases,  almost 
all  fatal.  Among  the  victims  were  two  sisters  and  a  priest 
of  a  neighbouring  Catholic  Mission.  The  natives  said  that  a 
similar  illness  appeared  almost  every  year*194*. 

There  was  a  lull  until  1909  since  when  it  has  been  un¬ 
usually  active  including  the  pneumonic  type*195*. 


Of  the  many  outbreaks  that  of  1912  may  be  specially  men- 

tic 

tinned.  This  occurred  in  the  Gasseni  district  (then  in  German 
East  Africa).  The  figures  are  as  follows  : 

Gasseni  .  55  pneumon.,  3  bubon. 

ITsseri  kwa  Demassi  . .  11  ,,  0  ,, 


Total  .  66  pneumon.,  3  bubon. 


Liurz*196*  states  expressly  that  the  first  case  was  of  the 
pneumonic  type  and  that  his  illness  must  have  been  due  to 
the  rats*197*  because  he  had  not  been  absent  from  his  home 
village  (Gasseni)  for  two  months.  The  patient  was,  however, 
never  seen  by  a  physician. 


(192)  Zupitza,  Z.  f.  Hvg.,  1898.  pp.  268-294. 

(193)  L.  G.  B.  R.  1898-01.  p.  172. 

(194)  Ibid.  1904-05,  p.  275-276. 

(195)  Uganda  Ann.  Med.  Rep.,  1911,  3912;  East  Africa  Prot.  Ann.  Rep. 
1911,  1913;  Tr.  Dis.  Bull.  Vol.  4,  p.  202 

(196)  Arch.  f.  Schifis-&  Tropenh.,  1913,  No.  17. 

(197)  Paper  on  Wild  Rodents. 
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The  Gasseni  cases  occurred  in  a  locality  situated  on  tho- 
slopes  of  the  Kilimanjaro  during  the  rainy  season,  when  the 
natives  sheltered  themselves  from  Ihe  cold  in  their  huts  and 
when  all  kinds  of  respiratory  diseases  were  frequent. 

From  1915  until  now  the  septicemic  type  seems  to  have- 
prevailed  with  a  corresponding  decrease  of  the  pneu moniU19a2 
The  same  condition  is  alsoi  found  in  both  Rhodesia  and  N yasa- 
land  where  the  pest  has  again  obtained  a  foothold  since  tne 
world  wara">. 

In  Mozambique. some  suspicious  cases  of  pneumonic  plague 
were  reported  m  January  1899(2002 

The  climate  of  the  Uganda  Protectorate,  though  not  suit¬ 
able  for  Europeans,  is  pleasant.  Readings,  taken  in  1921  at 
Entebbe,  sho>w(201) : 

Average  rain  fall  for  the  last  22  yrs.  58.26  in. 

,,  temperat  ,,  „  ,.  18  ,,  78.46  F.  max.,  62.76  mm.. 

,,  daily  sunshine  .  6  hrs.  34  mm. 

7.  South  Africa. 

In  South  Africa  an  evolution  of  plague  similar  to  that  in. 
the  U.  S.  is  observed.  Rats  became  infected  early  in  the 
present  pandemic  and  outbreaks  in  the  early  years  could  be- 
traced  to  them  ;  only  once  was  a  species  of  wild  rodents 
(Aryicanthus  purniiio)  involved.  Later  on  outbreaks  appeared 
which  were  not  rat  borne.  Persistent  research  led  to  their 
connection  with  wild  rodents,  but  it  is  not  yet  established 
how  and  when  the  latter  weie  originally  infected^02). 

Pneumonic  cases  were  conspicuous  in  both  series  of  out¬ 
breaks.  Simpson^203)  mentions  that  in  Cape  Town  (Feb.  1901- 
Jan.  2,  1902;  745  cases  with  362  deaths,  i.e.  48.5%  mort- 
ality)(204)  “the  pneumonic  types  formed  7%  of  the  admissions^ 
and  furnished  a  mortality  rate  of  70%.”  We  may  take  it  that 
all  cases  with  lung*  symptoms  are  included  in  this  group. 

Two  nurses  died  at  this  time  of  pneumonic  plague^203 2 

In  1904  (March-July)  an  epidemic  occurred  in  Johannes¬ 
burg,  as  follows  : 


(198)  East  Afr.  Protect.  Rep.  1915;  Uganda  Rep.  1916,  1920. 

(199)  Med.  Hist,  of  the  War,  Hyg.,  Vol.  II,  p.  461;  Kinghorn.-  qu.  Tr 
Dis.  Bull.  Vol.  13,  p.  141. 

(200)  L.  G.  B.  R.  1898-01,  p.  175. 

(201)  Lancet,  1923.  April,  p.  730. 

(202)  Paper  on  Wild  Rodents. 

(203)  L.  c.,  p.  170. 

(204)  L.  G.  B.  R.  1901-02,  p.  325. 

(205)  Ibid. 
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In  the  city  . 

Iii  the  vicinity 


112  with  82  deaths. 
37  ,,  15  „ 


Total 


149  with  97  deaths. 


An  epizootic  302011"’  the  rats  was  present.  Pakes(20b) 
believes  the  first  pneumonic  cases  to  he  unconnected  with  any 
rat  epizootic.  It  is  possible  that  these  had  occurred  earlier 
in  1904  among’  the  coolies  without  being  recognised  by  the- 
authorities. 

Dr.  Gilleson  (of  Hankow)  wrote  that  his  brother-in-law, 
Dr.  Marie,  attended  at  that  time  an  unsuspected  pneumonic 
case  and  became  infected.  The  disease  spread  in  his  family, 
killing  all  but  the  youngest  daughter,  aet.  11. 

About  65  cases  occurred  within  the  first  eight  days  in 
the  coolie  location;  they  were  all  of  the  pneumonic  type. 
Then  the  rat  epizootic  became  manifest  and  led  to  bubonic 
cases  in  different  places. 

The  rapid  decline  of  the  pneumonic  outbreak  was  certainly 
due  to  the  adequate  measures  taken.  The  insanitary  coolie 
location  was  evacuated  (ca.  3100  persons)  and  burnt.  The 
evacuated  were  confined  in  a  camp  for  12  days,  after  wdiich 
they  were  allowed  to  go  out,  but  had  to  live  in  the  camp. 
Only  one  fatal  case  occurred  in  the  camp  within  24  days. 

The  pneumonic  form  was  again  seen  in  April  1907,  when 
25  cases  with  14  deaths  occurred  in  King  William’s  Town 
and  neighbouring  localities.  Rats  and  mice  were  found  infect¬ 
ed  with  plague  as  well  as  several  cats  and  a  pet  monkey  kept 
in  a  forage  store(207). 

This  is  the  last  outbreak  with  pneumonic  cases,  due  to 
rat  epizootics,  is.  few  words  may  be  added  about  the  rats 
and  their  fleas.  According  to  Grahand208)  the  predominant 
rat  species  in  Cape  Town  is  Mus  decumiinvs ,  largely  outnum¬ 
bering  Cricetomys  gambianus.  Rothschild  reports  for  Cape 
Town  Ceratophyllus  fas  ci  at  us  on  Mus  rattus ;  for  Pretoria 
mainly  P.  cheopis(209K 

With  regard  to  wild  rodents  the  first  outbreak  on  record 
(Tarka  and  neighbouring  districts,  Cape  Prov.),  due  to  the’ 
gerbille  and  multimammate  mouse,  occurred  in  1914  (July- 
October)  and  claimed  35  cases  with  31  deaths.  It  was  mainly 


(206)  Pakes,  Rep.  upon  the  Outbr.  of  PI.  on  the  Wit  water  grand,  March 
18-Julv  31,  1904.  Johannesburg,  1905;  L.G.B.R.  1904  05,  p.  277. 

(207)  L.G.B.R.,  1907-08,  pp.  240-241. 

(208)  Simpson’s  Gold  Coast  Rep.,  p  25. 

(209)  Jl.  Hyg.,  Vol.  VI.  PI.  Suppl.,  p.  484. 
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pneumonic  m  type.  fhe  later  ones  seem  to  Lave  been  more 
often  of  the  bubonic  type.  It  is  interesting’  to  note  that  B.P. 
was  found  frequently  in  the  sputum  of  both  patients  and 
-c on val  es  c  en  t  s ( 210  b  This  matter  is  worth  invest!  Ratine*. 


8.  Mauritius. 

A  survey  of  plague  in  this  island  appears  in  another 
article  of  this  volume^211). 

It  is  probable  that  some  pneumonic  cases  were  present  iri 
the  1864-70  epidemic.  Bruce  Low  mentions  in  his  study 

“influenza-like  symptoms . severe  bronchitis  in  some  cases 

- . hemorrhages,  especially  epistaxis.” 

Pulmonary  plague  was  certainly  met  with  in  1899,  when 
the  existence  oi  plague  was  established.  The  same  doubt  exists 
here  as  elsewherei  as  to  the  authenticity  of  the  earlier  cases, 
including  such  as  are  classed  under  ‘bronchitis’  but  the  proved 
cases  of  pneumonic  plague  (including  that  of  a  doctor)  in  May 
1899  should  establish  the  presence  of  this  type  in  the  eaily 
days.  According  to  the  figures  submitted  by  Lorans  there 
weie  18*2  cases  with  168  deaths  where  no  buboes  were  seen^2b 

In  almost  all  the  later  records  obtainable  we  notice  a 
considerable  percentage  of  pneumonic  cases  among  the  total. 
This  was  particularly  marked  in  1913<213). 

In  Mauritius  hot  weather  leigns  between  December  and 
April,  the  rest  of  the  year  being  comparatively  cool.  The 
wettest  month  is  March,  the  driest  September^214).  The 
incidence  of  plague  is  highest  from  September  to  December. 

Besides  lats  and  mice,  plague  was  found  in  ‘musk-rats’ 
and  these  msectivora  are  included  in  the  anti-rat  campaign. 
Cats  were  found  with  plague  in  some  instances. 


9.  Madagascar. 

No  positive  records  are  obtainable  regarding  the  pneu¬ 
monic  type  in  Madagascar  up  to  1921. 

In  that  year  a  bubonic  outbreak  was  first  observed  at 
Tamatave  (February- April)  traceable  to  a  previous  rat 


(210)  Mitchell,  Jl.  Hyg.,  1921.  Dec.,  pp.  377-378;  Rees  and 
<|u.  fr.  Trop.  Dis.  Bull.,  Vol.  9.  pp.  478-479. 

(211)  Orig.  Home  of  Bubon.  PI. 

(212)  L.G.B.R.  1898  01,  p.  184;  ibid.  1899-00,  p.  334. 
<213)  Denman,  B.  M.  Jl.  1914.  June,  p.  1236 

(214)  L.G.B.R.  1901  02.  p.  328. 
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epizootic^215*.  Directly  connected  with  this  was  a  pneumonic 
invasion  at  Tananarive^216*,  imported  probably  from  Tamatave 
by  one  individual  in  the  incubating  stage.  There  was  no 
trace  of  a  preceding  epizootic.  The  epidemic  started  from 
two  families  at  a  wedding1  in  June,  and  lasted  till  end  of 
July,  claiming  46  fatal  cases.  Tananarive  is  situated  on  a 
high  plateau  while  the  outbreak  occurred  during  the  coldest 
season  of  the  year. 

Plague  reappeared  in  the  same  locality  in  November  1921, 
lasting  till  Feb.  1922,  i.e.,  during  the  rainy  season,  when  the 
rats  migrate  from  the  rice  plantations  in  the  nearest 
houses^217*.  There  were:  — 

Bubonic  c .  31  (4  with  sec.  pneum.) 

septic .  15 

pr.  pneum .  2 

Total  .  48 

The  I7.S.P.H.  Pep.  for  Tananarive  (Jan.  1-Dec.  10,  1922) 
are :  — 

bulbon . 37 

septic .  28 

pneumon . 8  (10.9%/ 

Total  .  73 

Pneumonic  cases  were  reported  also  from  other  parts  of 
the  island,  especially  in  the  Moramanga  province  and  are 
still  present^18*. 


VN.  PNEUMONIC  PLAGUE  IN  WESTERN  EUROPE. 

1.  Portugal. 

Reports  of  the  Oporto  epidemic  (1899)  are  again  accom¬ 
panied  by  a  notable  increase  in  deaths  from  ‘respiratory 
diseases  and  tuberculosis’.  Positive  pneumonic  cases  were 
encountered  with  bubonic  ones  in  the  autumn  of  1899(219*. 


(215)  Goyon,  Bull.  Soc.  Path.  Ex.,  1921,  pp.  602-609. 

(216)  Gouzien,  ibid.,  pp.  610  621;  Bouffard  and  Girard,  ibid.,  1923,  pp. 
501-523  ;  Allain,  Ann.  de  Med.  and  Pharm.  Colon.,  1921,  pp.  379-418. 

(217)  Bouffard  and  Girard,  1.  c. 

(218)  U.S.P.H.R.,  1923,  June  29,  p.  1509. 

(219)  L.G.B.R.  1898-01,  p.  67;  Calmette,  Rev.  d’Hyg.,  1899,  11;  Zabo¬ 
lotny,  Pestis  Bubonica,  1907,  pp.  82-84;  Frosch  and  Kossel,  Klin. 
Jahrb.,  VII.  p.  473. 
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Professor  Camara  Pestana,  while  performing  a  post 
n.,ortem  upon  a  ease  of  pneumonic  plague  on  November  7, 
received  a  small  scratch  on  his  left  middle  finger.  He  fell 
sjck  after  his  return  to  Lisbon  on  the  10th,  developing  first 
a  left  axillary  and  supraclavicular  bubo  and  then  secondary 
lung  symptoms.  He  died  on  the  15th. 

The  existence  in  Opoito  of  some  cases  of  infectious 

pneumonia”  was  officially  admitted  in  1904,  but  no  particulars 
were  given (22°). 

Faria'221),  g-iving  Ihe  records  of'  plague  in  Lisbon  to  be 
pneumonic  8  out  of  10  seen  in  October  1914. 

Sousa'222)  saw  a  number  of  pneumonic  and  septicemic 
cases  m  a  mild  outbreak  in  Azores  (1908). 

2.  Prance. 


A  few  suspicious  cases  of  fatal 
small  plague  outbreak,  occurred  at 
1903(223>. 


pneumonia,  preceding  a 
Marseilles  in  September 


3.  England  and  Scotland. 

Two  groups  of  outbreaks  should  be  distinguished:  one 
directly  due  to  ship  importation  and  caused  by  rats  in  ports, 
the  other  developing  slowly  among  AL  decumanus  found  under 
i ural  conditions  and  among  free  living  rodents  (rabbits, 
iiares)  which  had  become  secondarily  infected  through  ship 

The  pneumonic  variety  was  inconspicuous  in  the  first 
group,  but  conspicuous  in  the  second. 

Some  pneumonic  cases  undoubtedly  occurred  during  the 
Glasgow  epidemic  of  1900'2*)  especially  at  beginning'22*), 
-further  records  of  definite  cases  are  absent!226). 

Ill  our  paper  on  Wild  Rodents  mention  was  made  only  of 
•  6  role  of  the  rabbits  and  hares.  A  few  words  about  the 
important  rats  may  now  be  added.  M.  decumanus,  practically 
Hie  only  rat  present  m  the  affected  districts  in  East  Suffolk, 
was  found  -  to  lead  a  rural  life  in  summer,  while  in  winter 
it  dwelt,  near  the  farm  houses.  It  was  found  infested  with 

(220)  L.G.B.R,  1904  05,  p.  272. 

(221)  Qu.  fr.  Tr.  Dis.  Bull.,  Vol.  19.  p.  727 

(222)  L.G.B.R.  1908-09,  p.  25  P 

(223)  Ibid.,  1903-04.  p.  276. 

(224)  Zabolotny.  Mukden  Rep.,  p  159 

(225)  L.G.B.R.  1898-01,  p.  57.’ 

(226)  L.G.B.R.  1901-02,  pp.  309-310. 

(227)  Martin  and  Rowland,  Observ.  on  Rat  PI.  in  East  Suffolk. 
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*Ceratophyllus  fasciatus  and  Ctenopthalmus  agyrtes ,  the  first 
attacking  man  readily,  the  latter  never  in  70  experiments 
carried  out.  Plague  infection  among  these  rats  was  probably 
caused  <by  their  fellows  escaping  from  grain  ships  bound  for 
Ipswieh(228).  It  had  existed  presumably  since  1900  or  even 
earlier(229).  The  rabbits  and  hares  were  apparently  infected 
from  the  rural  rats,  which  occasionally  used  the  rabbit  holes. 
Besides  Spinopsyllus  cuniculi,  C erabophyllus  was  occasionally 
found  on  the  rabbits(227h 

The  human  outbreaks  in  this  area  are  herewith  tabulated  : 


1906-07 

Shotley  . 

. 8  c. 

with 

6 

d.  (75%) 

1909-10 

Trimley  . 

.  8  c. 

)> 

5 

d.  (62.5%) 

1910 

Freston  . 

y  y 

4 

d.  (.100%) 

1911 

Shotley  . 

.  1  c. 

}  > 

1 

d .  , , 

1918 

Erwarton  . 

.  2  c. 

y  y 

o 

/•w 

d- 

The  first  two  outbreaks  w^ere  not  recognised  as  plague  at 
the  time  but  later  investigation  made  this  diagnosis  clear.  In 
.Shotley  (Dec,  1906-Jan.  1907)  3  males  (aet.  50,  7,  P)  and  5 
females  (aet,  53,  40,  24,  19,  P)  took  ill ;  two  recovered.  In, 
Trimley  (Dec.  1909-Jan.  1910)  3  males  (aet.  50,  12,  6)  and 
5  females  (aet,  40,  18,  14,  9,  7)  got  sick,  of  whom  five  died. 
Poisoning  was  at  first  suspected  and  three  inquests  and  two 
post  mortem .s  were  performed.  The  type  of  plague  met  with 
was  not  definitely  stated  in  those  two  outbreaks^230) ;  possibly 
the  pneumonic  form  played  some  part(231h 

The  visitation  at  E  res  ton  (Sept.  1910)  was  pneumonic. 
Bulstrode(232)  thinks,  however,  that  the  lung  symptoms  in  the 
first  victim,  (girl  aet.  9)  were  secondary.  This  was  followed 
by  the  mother  (aet.  40),  the  father  (aet.  57)  and  a  woman 
(aet.  43).  Three  other  children  of  the  family  (aet.  14,  13,  7) 
and  4  grown-up  contacts  remained  healthy. 

The  seaman,  who  fell  sick  m  Shotley  in  1911,  was  appar¬ 
ently  infected  by  one  or  the  other  of  two  wild  rabbits  with 
which  he  had  been  in  contact  on  October  7.  He  fell  sick 
3  days  afterwards,  with  axillary  bubo  and  secondary  pneu¬ 
monia  and  died(233>. 


(228)  L.G.B.R.  1914-17,  p.  146. 

(229)  Lancet,  Dec.,  1911,  p.  1835. 

(230)  Ibid. 

(231)  Osier,  Princ.  and  Pract.  of  Med.,  1918,  p.  138. 

(232)  L.G.B.R.  1910-11,  p.  36;  Brown  and  Sleigh,  B.  M.  Jl.,  Nov.  12, 
1910. 

(233)  Browne,  qu.  fr.  Trop.  Dis.  Bull.  Vol.  I,  pp.  549-550;  L.G.B.R. 
1912-13,  p.  65. 
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In  June  1918  two  fatal  eases  of  pneumonic  plague  were 
reported/234)  from  Er  war  ton,  Samford  Rural  District,  of  two 
women  living'  in  two  neighbouring  houses  in  the  country. 
The  second  victim  was  infected  when  nursing  the  first. 

•  \ 

VIII.  PNEUMONIC  PLAGUE  IN  EASTERN  EUROPE 

AND  THE  NEAR  EAST. 

1.  Greece. 

One  pneumonic  outbreak  in  Syros,  Cyclades  Islands,  is 
mentioned  in  the  L.G.B.RJ205)  and  described  apparently  by 
Kuriazides(236).  This  epidemic,  taking  place  in  January  1916 
and  connected  with  grain,  imported  from  the  Piraeus,  was 
seemingly  due  to  a  mixed  infection  of  B.P.  and  diplococci. 
Though  dead  rats  had  been  seen  before  the  outbreak,  it  was 
not  possible  to  prove  infection  in  the  rodents  captured.  There 
were  20  cases  with  14  deaths. 

2.  Turkey  in  Europe. 

Only  two  doubtful  references  could  be  found.  One  con¬ 
cerns  a  “serious  and  fatal  epidemic  of  pneumonia”  raging 
in  A  annina  (Epirus)  early  in  190U237)  the  other  a  confirmed 
plague  case,  occurring  about  the  same  time  and  displaying 
pneumonic  features'238). 

3.  Asiatic  Turkey. 

Plague  in  its  pneumonic  form  was  observed  in  December 
1900  near  Smyrna.  This  city  itself  had  been  visited  by  purely 
bubonic  plague  in  May  and  June.  The  pneumonic  outbreak 
was  seen  in  the  adjacent  village  of  Thomaso,  imported  by  a 
sick  man  from  Smyrna.  Up  to  January  2,  13  cases  with  12 
deaths  were  counted  in  three  families,  almost  all  the  attacked 
suffering  from  pneumonic  plague.  The  diagonsis  was  not 
confirmed  bacteriologically,  but  inasmuch  as  the  disease  had 
been  preceded  by  true  plague  cases  in  Smyrna  there  seems  no 
reason  to  be  sceptical^238). 


(234)  L.G.B.R.  1918-19,  p.  82. 

(235)  1914-17,  p.  134. 

(236)  Qu.  fr.  Trop.  Dis.  Bull.,  Vol.  9  p  86 

(237)  L.G.B.R,  1898-01,  p.  129. 

(238)  Ibid.,  p.  127. 

(239)  Ibid.,  pp.  129-132:  Loutfi  Bey  and  Mizzi,  La  pest*  a  Smyrne  tn 
19C0,  Constantinople,  1900. 
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It  was  reported(240)  that  the  eases  occurring1  singly  or  in 
groups  in  Ad  alia  (Asia  Minor)  annually  since  1905,  were  often 
of  the  pneumonic  type.  The  infection  was  sometimes  import¬ 
ed,  sometimes  a  local  rat  epizootic  was  noted.  Plague  occurred 
most  frequently  in  summer. 

4.  Syria. 

ItusselT241)  studying  the  epidemic  at  Aleppo  -in  1760-62 
found  no  lung”  symptoms  in  2706  patients. 

In  Bey  rout  the  pneumonic  type  was  noted  as  in  Adalia(24)) 
One  such  outbreak  (1908-09)  was  described  by  De  Brun(242). 
Three  earlier  cases  of  unknown  origin  had  been  observed  in 
the  town  in  September  1908(243).  De  Brun  states  t-lia-t  an  old 
man  died  in  the  town  about  the  middle  of  December  and 
‘pneumonia ’  was  believed  to  be  the  cause  of  death.  His  wife, 
falling  sick,  was  admitted  into  the  French  Hospital  on  the 
19th  and  died  on  the  20th.  She  showed  no  physical  signs  of 
pneumonia,  only  dyspnoea.  Her  cough  was  dry  almost  up' 
to  the  end,  when  bloody  frothy  sputum  was  noted  (oedema?). 
The  Sister  of  Mercy,  who  attended  her,  also  fell  sick  on  the 
24th  and  died  after  three  days,  followed  by  three  other  sisters 
who  had  slept  in  the  same  room.  All  had  pneumonic 
symptoms. 

5.  Arabia. 

Xanthopoulides  maintains  that  in  the  Djeddah  outbreak 
from  I  ebruary  to  June  1899  only  bubonic  cases  were  register¬ 
ed,  while  fatal  cases  of  pneumonia,  occurring  at  the  same 
time,  were  not  considered  as  plague^244).  He  further  asserts 
that  the  numerous  cases  of  slight  illness  without  buboes,  but 
with  some  respiratory  symptoms  were  caused  by  B.P.  ;  he  saw 
in  such  cases  bacilli  similar  to  B.P.  Xo  further  tests  were 
made,  to  identify  them/245h  •  IN  o  epizootic  was  noted  at  the 
time  of  the  epidemic  ;  this  had  been  confirmed  during  previous 
outbreaks  and  a  wholesale  destruction  of  rats  had  been  carried 
ouP245). 

Pneumonic  cases  seem  to  have  been  piesent  in  Djeddah 
during  a  small  outbreak  m  1913  (32  cases  with  28  deaths). 
D  was  stated (24b)  that  this  epidemic  did  not  take  place  during 
ihe  usual  plague  season  (Jan.  March)  but  appeared  in  March 


(240)  L.G.B.R.  1909-10,  p.  57. 

(241)  A  Treat,  on  the  PL,  London,  1791 

(242)  Bull.  Acad.  Med.,  1909.  p.  61 

(243)  L.G.B.R.  1908-09,  p.  31. 

(244)  Rapp,  sur  la  recente  manifest,  de  peste  a  Dieddah  1899. 

(245)  L.G.B.R.  18S8-C1,  pp.  149-151. 

(246)  Ibid.,  1913,  p.  62. 
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and  lasted  till  June.  One  of  the  last  sufferers  was  the  registrar 
of  the  British  Consulate  who  showed  undoubted  pneumonic 
symptoms  and  died  after  a  short  illness. 

The  high  mortality  of  an  earlier  (1910)  outbreak  with  98 
deaths  among*  100  cases  seemed  to  point  to  pulmonary 
plague'-247).  It  is  possible  that  mild  case's  remained  unnoticed. 
Dr.  Zoncliello,  the  acting  sanitary  officer,  who  had  performed 
necropsies  and  bacteriological  examinations,  died  from  +  he 
pest. 

Plague  in  the  old  endemic  area  of  Assyr  seems  mainly 
bubonic.  Our  scanty  epidemiological  knowledge  of  this  area 
must  be  kept  in  mind. 

6.  Mesopotamia. 

During  the  outbreaks  about  1880-90  pneumonic  symptoms 
were  observed;  they  were  apparently  secondary  to  bubonic 
plague*248). 

In  the  present  pandemic  the  pneumonic  type  seems  rare. 
Pulmonary  symptoms  and  bloody  sputum  were  seen  by  the 
Turkish  military  surgeons  who  had  been  sent  out  to  investigate 
an  outbreak  in  Zobeir  on  the  right  bank  of  the  Tigris  (April 
19Q3)*242). 

During  the  world  war,  when  this  area  received  better 
study,  only  the  bubonic  type  was  reported.  One  pneumonic 
case  occurred  in  an  Indian  sepoy*250). 

T.  Persia. 

The  bubonic  type  is  found  in  those  parts  of  Persia  belong¬ 
ing  to  the  Mesopotamia  endemic  area  ;  occasional  pulmonary 
cases  were  noted*251)  but  never  a  pneumonic  outbreak.  The 
part  played  by  the  common  rats  and  their  fleas  (mainly 
X.  cheopis,  rarely  Ceraioph  i/llus  faseiatus)  has  now  been 
established  in  this  region*250) 

The  same  does  not  hold  regarding  epizootics  and 
epidemics  m  the  province-  of  K/ior nssan.  A  Russian  observer, 
Gfrekoff,  found  infection  in  the  field  rodents,  not  the  rats,  and 
the  single  human  outbreak  recorded  in  detail  was  pneumonic 
(Tunhat-i-Shai kh-Djami,  October  1912),  as  clinically  diag¬ 
nosed  by  Sorotin.  50  death  occurred*252). 


(247)  Ibid.,  1910-11.  p.  165 

(248)  Sticker.  1.  c.  Vol.  I.  pp.  333  and  339. 

(249)  L.G.B.R.  1903-Q4,  p.  281. 

(250)  Mod.  Hist,  of  the  War  Hvg.,  Vol.  II.  p.  471. 

(251)  Clemow,  Lancet,  1913,  Vol.  II,  p.  1576. 

(252)  Clemow,  Lancet,  1912.  Nov.,  p.  1323;  Egypt.  PI.  Rep.,  1923,  p.  45. 
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.A. 

B. 


*C. 


8.  South  Russia. 

Some  of  the  83  patients  affected  with  plague  in  Tutshkoff 
(on  the  Danube)  in  winter  1824-25  showed  pneumonic 
signs'255). 

During-  the  plague  outbreak  of  1910  at  Odessa  some  cases 
of  primary  pneumonia  were  recorded  by  Chenzinski'2b4>. 
The  viscera  of  one'  patient  had  a  curious  stoiy  :  A  man 
in  Retro-grad  found  in  the  street  a  box,  containing-  jars 
with  human  viscera.  He  deposited  this  at  the  Police 
station,  where  the  contents  were  claimed  by  the  doctor 
who  had  brought  them  from  Odessa'255'. 

It  would  appear  that  sporadic  pulmonary  cases  had 
occurred  in  Odessa  during  previous  outbreaks'256). 

An  outbreak  of  ‘infectious  pneumonia’  was  reported  in 
"lie  (  aucasus  (village  Tehiatoury)  in  May  1900.  Plague 
wa<  suspected  although  a  laboratory  expert  came  to  nega_ 
t i v e  conclusions'257). 


SX.  PLAGUE  IN  ASTRAKHAN  AND  ADJOINING 

TERRITORIES. 

These  endemic  areas  are  so  important  in  the  history  of 
pneumonic  plague  that  it  may  be  useful  to  give  also  some  data 
regarding  noil-pulmonary  outbreaks. 


1.  Astrakhan. 

Ho  definite  records  exist  up  to  the  time  of  the  Black  Death. 
The  chronicler  Nestor  speaks  of  outbreaks  of  ‘pestilence’  in 
A.  D.  1090  and  1092,  but  it  is  not  clear  if  thesei  were  plague. 
The  same  may  be  said  of  invasions  in  the  12th  and  13th  cen¬ 
turies'258). 

Zabolotny'259)  gives  the  following  data:  — 

13G4  Volga,  low-lands  (&  Central  Russia) 

1374-77  Whole  of  Russia 


(253)  Sticker,  1.  c.,  p.  295. 

(254)  Plague  in  Odessa,  1910. 

(255)  L.G.B.R.  1910-11,  p.  167. 

(256)  Sticker,  1.  c.,  p.  380;  Marchand,  Muench.  M.  W.,  1903.  pp  1658- 

1659.  5  1 

(257)  L.G.B.R.  1898  01,  p.  124. 

(258)  Papers  on  PL,  edit,  by  the  Russian  PL  Comm.,  Part  II,  Petrograd 

(259)  Pestis  bub.,  Petrograd,  1907. 
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1654-57  Volga  low-lands  (&  other  parts) 

1692  Astrakhan 

1727-28 

1806-08  ,,  (&  Saratov) 

The  Official  Report'258)  mentions  others  in  the  15th  and 
16th  centuries. 

Russian  authors  generally  state  that  these  outbreaks  were 
due  to  importation  from  the  west.  One  exception  was  the 
terrible  outbreak  in  Astrakhan  from  July  1692  to  December 
1693,  which  killed  over  10,000  out  of  16,000  inhabitants.  The 
origin  of  that  epidemic  is  traced  back  to  the  eastern  foci  of 
plague.  It  is  worth  remembering  in  this  connection  that  about 
1630  c‘i\  new  route  to  Persia  through  the  Caspian  Sea,  Astrak¬ 
han,  Novgorod  and  Narva  was . opened,  by  which  for  a  con¬ 

siderable  time  the  produce  of  Persia  and  the  East  was  con¬ 
veyed  to  France ”(26°). 

% 

Derbeld261)  assumes  that  the  1634  outbreak  started  from 
the  Volga  low-lands  and  that  the  later  1727-28  epidemic  came 
from  Persia. 

The  1806-08  epidemic,  claiming  1809  victims  in  the  dis¬ 
trict  and  650  in  the  city  of  Astrakhan  was  believed  to  arise 
from  the  Caucasus.  The  Vetlumka  outbreak  (1878-79)  which 
rivetted  attention  upon  this  endemic  area,  was  preceded  in 
1877  by  bubonic  cases  in  other  localities  as  well  as  in  the  city 
of  Astrakhan.  There  exists  a  controversy  as  to  the  origin  of 
these  epidemics  of  pestis  minor.  Some  consider  it  to  be  Asia 
Minor,  from  which  the  Russian  army  returned  after  the  Tur¬ 
kish  war,  but  the  m a j orit;/  of  Russians  suspect  Persia,  where 
in  1877  a  great  epidemic  killed  a  tenth  of  the  inhabitants  of 
Resht.  Later  observers*262)  maintain  that  plague  might  have 
been  endemic  in  Astrakhan  at  the  time  already. 

U  hile  it  is  possible  that  the  Vetlianka  epidemic  was  a 
continuation  of  the  pestis  minor  (some  say  that  the  first  case 
came  from  Astrakhan)*265)  others  believe  that  it  was  directly 
imported  from  the  theatre  of  war*259). 

This  lasted  from  Oct.  1878  to  May  1879,  claiming 

In  Vetlianka  .  454  c.  with  372  d.  (81.9%) 

In  7  neighb.  vill .  66  c.  with  62  d.  (93.9%) 

Total  .  520  e.  with  434  d.  (83.4% 

(260)  Simpson,  p.  33. 

(261)  History  of  PI.  Epid.  in  Russia.  Breslau,  1906. 

(262)  Klodn  itzki,  Astr.  Conf.  Rep.  (1910),  p.  100. 

(263)  Silberberg,  ibid.,  p.  91. 
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It  appears  that  up  to  November  the  disease  was  purely 
bubonic;  Hirsc-h  states^264*  that  the  majority  of  cases  were 
pest  is  minor. 

From  November  onwards  pneumonic  cases  appeared  fre¬ 
quently.  Muench  observed  that  pulmonary  cases  arose  in 
families  stricken  by  bubonic  plague  and  that  contacts  of 
pneumonic  patients  developed  bubonic  plague.  Thus  he 
clearly  recognised  both  forms  to  be  due  to  one  and  the  same 
infection,  while  the  earlier  observers  classed  the  lung  cases 
under  ‘pneumotyphus  ’  and  other  vague  names.  Muench  found 
lung'  symptoms  in  62  cases ;  the  Official  Report  adds  26  more 
misdiagnosed  as  ‘pneumo-typhus’  etc.,  so  that  there  was  a 
minimum  of  88  pneumonic  cases,  occurring  mainly  at  the 
height  of  the  epidemic  (Nov.-72ec.-Jan.)  From  Tebruary 
onwards  the  cases  were  again  mainly  bubonic. 

The  mortality  among  the  sanitary  staff  was  high  : 

Doctors  .  3  (pneumon.  3) 

Feldchers  .  7  ,,  1 

Others  .  14  ,,  1  (Sister) 


Total  .  24  (pneumoin.  5) 

One  priest  also  died.  The  Russian  Report  adds  that  the 
high  death-rate  among  the  staff  was  due  to  their  disbelief  in 
the  plague  nature  of  the  outbreak.  Muench  found  only  5o.6%! 
morbidity  among  families  of  the  sick. 

Payne  (one  of  the  members  of  the  British  Commission  sent 
into  Vetlianka)  stated(265)  that  “a  large  mortality  among 
rodents  was  observed,  but  its  relationship  to  the  epidemic  of 
plague  did  not  impress  him  at  the  time.  Now  he  is  inclined 
to  think,  that  the  association  was  very  intimate.” 

Two  further  outbreaks  were  reported  in  1880-1890  : 

A.  One  with  40  victims  related  by  a  layman  in  a  village 
of  the  Krasnoyarsk  district  with  bubonic  features*266*. 

B.  One  on  an  island  in  the  Caspian  Sea  (near  Dshambaja) 
among  the  Kirghese.  A  steamer  was  sent  there,  but 
none  of  the  crew  dared  go  ashore  and  threw  two 
bottles  of  brandy  instead.  All  the  inhabitants  died. 
The  nature  of  this  outbreak  is  doubtful,  because 
cerebral  his  were  the  principal  symptoms*266*. 


(264)  Plirsch  and  Sommerbrodt,  Mitt.  ueb.  d.  Pestep.  i.  1878-79  in  A. 
Berlin  1880. 

(265)  Simpson,  p.  99. 

(266)  Off.  Rep.,  pp.  144-145. 
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A  long*  clear  interval  followed.  The  pest  might  exist 
but  was  not  reported^267). 

1896.  Aksai.  Mainly  bubonic.  The  local  doctor  observed 
in  autumn  1896  an  epidemic  (60  c.  with  42  d.)  in  IT  houses; 
3  families  died  out.  Though  buboes  (mainly  inguinal)  were 
present,  he  diagnosed  ‘typhus/  Isolation  measures  adopted 
by  the  inhabitants  prevented  a  further  spread  of  the  disease. 

This  outbreak  remained  unnoticed  until  1902,  when  a 
plague  commission  visited  the  spot  and  was  satisfied  that  the 
1896  malady  was  plague.  Some  of  the  cases  were  found  to 
be  pneumonic'’268^. 


1899.  Kolobovka .  Mainly  pneumonic^I  (24  c.  with 
23  d.)  Before  the  middle  of  July  1899  there  had  been  no 
deaths  in  the  village  suggesting  plague,  as  could  be  seen  from 
the  church  books.  The  first  case  occurred  in  a  woman,  aet. 
37,  who  fell  sick  in  the  fields  on  July  16  and  died  at  her  house 
after  5  days.  She  had  bloody  sputum  and  the  Russians^270) 
consider  her  case  as  pneumonic  plague.  It  must  be  noted, 
however,  that  this  woman  and  other  patients  after  her  were 
not  examined  by  doctors. 

All  the  later  cases  could  be  traced  to  this  woman.  They 
were  mainly  of  the  pneumonic  type,  although  the  outbreak, 
lasting  up  to  August  9,  occurred  during  the  summer.  Some 
septicemic  cases  were  also  present;  in  one  the  p.m.  showed 
no  pneumonic  foci,  only  hyperemia  in  the  lungs,  hive  cases, 
including  the  surviving  one,  appearing  at  the  end,  had  buboes 
(inguinal,  axillary,  cervical)  and  often  secondary  lung  involve¬ 
ment.  Large  hemorrhages  m  the  skin  were  observed  in  some. 

1899.  3  Islands  in  the  Caspian  Sea .  Mainly  pneu - 
Triomc^71).'  These  islands  were  mhabitated  by  Kirghese,  who 
dwelt  in  poorly  built  and  dirty  houses,  abounding  with  vermin, 
especially  fleas.  A  ish  hene-aral  and  Kene-aral  were  separated 

from  each  other  by  a  narrow  channel,  while  Irsali-aral  was 
24  E.  miles  distant. 


(267)  Off  Rep  p.  161 ;  Konstanzoff,  Vj.  Guig.,  1912,  Febr.,  pp.  178-194- 
Klodmtzki,  1.  c. 

(268)  Klodnitzki,  R.  Vrateh,  1913,  No.  30-31. 

(269)  Levin,  Vrateh,  1899  ;  Arustamov,  Schmidt,  Vrateh,  1900-  Mar- 

melstein.  Weekly  f.  Pract.  Med.,  1900,  p.  82;  Chausov,  Jl.  Mil. 
^  ed>’  Jani-  Tartakovski,  Vrateh  1900,  No  33 

(270)  Berestneff,  R.  Vrateh,  1906,  pp.  789-792. 

(271)  Arustamov,  Vrateh,  1900,  p.  457. 
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A.  Irsali-Aral  (52  inhab.  in  18  Iiuts ;  10  lints  affected). 


Aye  and  se 

\v :  Tot.  popul. 

Sick  : 

Adult  m.  . 

13 

13 

„  f. .. 

15 

i 

11-15  yrs. 

9 

4 

Children  . 

15 

1 

Total  . 

52 

25 

This  o 

outbreak  lasted  from  O 

mainly  pneumonic,  though  ; 

a  few 

All  three  * 

cases  of  recovery 

were 

cough  but 

no  buboes. 

B .  K 

ishkene  and  Kene 

-avals 

Aye  and  se 

\r  :  Tot.  popul. 

Sick  : 

Adult  m.  . 

15 

12 

,,  f.  .. 

23 

15 

Children  . 

26 

12 

Total 

64 

39 

Died : 

Record. 

11  ealthy 

11 

9 

0 

l 

9 

8 

3 

1 

5 

1 

0 

14 

90 

3 

27 

tober  to 

December 

and  was 

bubonic 

cases  were 

!  present. 

reported 

to  have  fever  and 

(64  inhabitants  in 

16  huts). 

Died  : 

Record. 

Healthy 

12 

0 

3 

15 

0 

8 

12 

u 

14 

39 

0 

25 

The  age  incidence  of  the  12  affected  children  : 

3  months — 1 ;  2  yrs. — 2  ;  4  yrs. — 3  ;  5  yrs. — 1 ;  8  yrs.  2  ; 
unknown — 3. 

Cases  appeared  simultaneously  in  both  islands  towards 
the  middle  of  November.  The  panic  stricken  tried  to  leave 
Kishkene-aral  but  a  raging  storm  prevented  them..  They 
managed  to  reach  the  other  island  where  the  doctors  found  in 
one  hut  5  dead  bodies,  the  remnants  of  three  families.  In 
another  hut  12  persons  belonging  to  2  families  had  taken 
shelter  and  the  doctors  found  11  dead  with  one  dying  girl. 
Some  cases  showed  buboes,  but  the  pneumonic  type  prevailed. 

1900.  Vladimirovka.  Buhonic(212\ 

This  village  (8-9000  inhab.)  lies  47  E.  miles  from  Kolo- 
bovka.  The  outbreak  started  in  the  fields,  a  feature  character¬ 
istic  in  Astrakhan  where  infection  originates  in  the  wild 
rodents.  It  lasted  from  Nov.  4  to  Dee.  17. 


Age  and  sex  : 

No.  contacts  : 

Sick  : 

Died  : 

Record. 

Mild  : 

Heed  thy. 

Adult  m . 

8 

5 

5 

0 

1 

2 

••  f . 

16 

9 

7 

2 

1 

6 

Adolescent  . 

3 

1 

1 

0 

1 

1 

Children  . 

8 

3 

3 

0 

0 

5 

Total  . 

35 

18 

16 

2 

3 

14 

(272)  Fedorov,  Rep.  Astr.  Med.  Soc.,  1909,  No.  1;  Messarosh,  Vj.  Guig., 
1901,  p.  991. 
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Distribution  of  buboes  in  18  cases: 

Inguinal — 11 ;  axillary — 2  ;  cervical — 1  ;  no  bilbo — 1  ; 
undeterm. — 3. 

In  three  of  the  six  p.m.  the  lungs  were  found  secondarily 
affected. 


1000-01 .  T  elc'bai-T  ubek.  Pneu  moniP2n\ 

This  epidemic  is  noteworthy  for  several  reasons.  It 
began  at  the  end  of  Nov.  1900  at  AtsJiHxhai ,  where  a  Ivirghese^ 
aet.  50,  fell  sick.  The  infection  of'  other  localities:  Tekebai- 
Tubek  (14  Ei.  miles),  Mereke  (6  miles)  and  Karakuga  (53 
miles)  can  be  traced  to  Atshikbai.  The  epidemic  lasted  until 
Tan.  11  and  claimed  151  deaths  with  14  alleged  recoveries. 


a.  Affected  huts  (in  3  localities)  : 

In  15  with  74  inhabit,  died  74  (all) 

1 11  6  ,,  52  ,,  ,,  46  (1  rem.  in  each) 

I*1  ~  m  4^  ,,  ,,  19  (end  of  epidern.) 


b. 


Age  incidence 

(in  3  local.)  : 

Age  : 

Total  : 

Died  : 

% 

Up  to  10  yrs.  . 

.  54 

37 

68.5 

11-20  yrs. 

.  23 

20 

86.9 

21-40  . 

r*  r 

46 

83.6 

41-60  ,,  . 

09 

99 

100.0 

Over  61  yrs. 

.  20 

14 

70.0 

Total  . 

.  174 

139 

79.8% 

c.  Age  and  sex  of  sick  (Ivonstanzoff)  : 

Age  :  71-90 

Diedl  male  .  0 

Died  female  . 1 

Total  .  l 

N  IP  Konstanzofi  thinks  that  the  most  exposed  were 
26-50  yrs. 


51-70. 

10 

7 

31-50. 

17 

10 

21-30. 

23 

16 

11-20. 

12 

8 

3-10. 

34 

Younger. 

13 

17 

27 

39 

20 

34 

13 

Dr.  Go-s  who  first  reached  the  affected  area  at  the  end 
of  December,  wrote:  Sick  and  healthy  persons  were  found 
surrounded  by  corpses;  they  were  often  unable  to  get  food 
or  to  heat  the  huts.  In  other  instances  the  sufferers  were 
driven  out  into  the  cold  by  their  frightened  families.  The 
inhabitants  of  the  healthy  compounds  did  not  dare  to  go  near 


(273)  Off.  Rep.,  pp.  67-99;  Konstanzoff,  Vj.  Guig.,  1902,  pp.  1491-1515. 
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-to  the  affected  huts;  they  watched  whether  smoke  was  still 
coming  out  of  the  chimney  or  if  there  was  an\  hod\  left  to 
light  a  tire.  The  cattle  was  gathered  round  the  huts  where 
all  had  died,  asking  for  food. 


Other  features  deserve  special  mention; 


i.  The  outbreak,  <o  far  as  it  was  seen  by  the  doctors, 
was  purely  of  the  pneumonic  type,  but  the  first  cases 
were  not  examined. 

ii.  Some  cases  were  due  to-  a  mixed  infection.  this 
was  never  diagnosed  clinically,  but  of  the  8  dead 
bodies  which  were  thoroughly  investigated  (altoge¬ 
ther  14  p.m.  were  performed),  2  only  presented  a 
pure  infection  with  B.13.,  while  4  showed  also 
pneumococci,  2  streptococci,  one  of  them  being  a 
woman  who  died  2  days  after  child  birth.  It  was  a s 
the  observers  aptly  point  out — due  to  this  mixed  infec¬ 
tion  that  a  lobar  type  of  plague  pneumonia  (without 
affection  of  the  bronchial  glands)  was  mainly  met 
with.  The  virulence  of  the  plague  strains,  when 
tested  afterwards  in  the  laboratory,  was  found  to 
be  moderate  (Konstanzoff)  and  it  was  stated  (Off. 
Rep.)  that  this  lessened  virulence  was  conspicuous 
at  the  end  of  the  epidemic. 

iii.  The  alleged  recoveries  are  hard  to  explain.  they 
read  like  the  stories  of  the  1910-11  Manchurian 
epidemic.  Only  in  one  case  were  suspicious  bacilli 
seen  in  the  sputum.  The  other  cases,  including  Dr. 
Go's’s,  who  attended  a  sick  feldcher  (dresser),  are  not 
proved. 

iv.  Both  serum  and  Haffkine’s  vaccine  were  administered 
prophyla ctically,  the  former  being  given  to  the 
most  exposed.  Among  the  43  inoculated  persons 
taken  out  of  the  infected  huts,  no  case  resulted, 
while  19  were  seen  among  Ihe  uninoculated. 

v.  The  inhabitants  were  evacuated  from  the  infected 
houses  into  kibitkas  (canvas-covered  wagons).  46 
persons  were  removed.  One  group  who  stayed  were 
healthy  throughout,  while-  another  of  16  returned 
after  a  few  days  to  their  house  where  two  fatal  cases 
had  previously  occurred.  Soon  afterwards  a  woman 
(aet.  27)  and  a  child  (aet.  4)  died  and  another  a  week 
after.  As  the  incubation  period  in  this  outbreak  was 
generally  2-4  days,  it  is  likely  lhat  the  house  was 
infectious. 
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vi.  It  is  possible  that  some  of  the  children  did  not  suc¬ 
cumb  to  plague  infection  but  to  want  of  care. 

vii.  At  the  end  of  the  epidemic  a  medical  inspection  of 
the  inhabitants  in  the  Kirghiz  steppes  showed  no 
plague  cases  among  380,000  persons,  but  in  an  ad¬ 
jacent  district  ofver  100  persons  displayed  scars  in  the 
•  inguinal  region  due  probably  to  an  attack  oif  mild 
plague.  Most  of  them  had  been  sick  in  1898  or  1899. 


1002.  Aksai.  Mainly  huhomc(21^\  This  outbreak,  last¬ 
ing  from  end  of  May  till  July  27  and  causing  35  cases  with 
20  deaths,  was  bubonic  with  the  exception  of  2  pulmonary 
cases  and  one  of  plague  meningitis. 


The  buboes  were  distributed  as  follows  : 


Inguinal — 14  ;  femoral — -5  ;  axillary — 7  ; 
cervical — 2  ;  P  front  chest— 3  ;  total  35  (ineludin 
cases). 


round  ear — 4  ; 
g  some  doubtful 


Hie  fatal  ones  had  skin  hemorrhages,  sometimes  exten¬ 
sive. 


1902 .  1  sh-Kuduk.  Limited  bubonic. 

A  small  outbreak  happened  in  June  (6  cases  with  5  d., 
including  one  pneum.)^27^.  Previous  to  this  a  more  wide¬ 
spread  one  near  Tekebai-Tubek  (Sept.  1901- Apr.  1902)  con¬ 
sisted  of  pest  is  minor.  The  distribution  of  the  buboes  was  as 
follows  :  — < 


'  Cervical— 38;  inguinal— 11  ;  axillary— 6-  auricular _ 3* 

total  3S(276h 

lOOo.  Bikovo.  Mainly  bubonic.  Bikovo,  a  big  settlement, 
j,e?  further  northwards  on  the  Volga,  360  miles  from  Astrak¬ 
han  City.  The  outbreak  lasted  from  August  till  November 
Anthrax  cases  were  present  at  the  same  time.  Though  no 
case>  of  mixed  infection  were  seen,  the  Official  Report  suggests 
Kc  possibility  of  B.  Antlir.  overgrowing  the  B.  P. 


The  records^7)  (including  some  doubtful  cases)  showed:  — 

Cervic.  buboes — 3  with  2  d.  ;  axillary — 3  with  2  d.  ; 

inguinal— 3  with  3  d.  ;  pneumonic  pi.— 3  with  3  d.  ;  anthrax— 5 
with  2  d. 


(274)  Gos,  Vj.  Guig.,  1903,  p.  337;  Schmidt, 

(275)  Konstanzoff,  ibid.,  1903,  pp.  1282-1307. 

(276)  Weinstein,  ibid..  1902.  p.  1451. 

(277)  Vinogra d/off,  ibid.,  1904,  p.  1136. 


PI.  in  Aksai,  1902. 
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1904.  Kos-Charjil.  Imported  pneumonic.  A  family  was 
wiped  out  in  December;  when  the  doctors  examined  the  cor¬ 
pses,  buboes  (inguinal  and  submaxillary)  could  be  noted  on 
two  children;  the  other  5  had  pneumonia.  The  infection  was 
imported  from  the  Ural  Province,  where  plague  raged<278). 
Deminski  (279)  emphasizes  that  this  is  the  only  modern  example 
of  imported  plague  into  the  endemic  areas  of  Astrakhan. 


190-5-00.  Beletaev  plar/ue.  Pnevmonicd280).  Scanty  in¬ 
formation  about  this  is  available.  It  spread  over  a  large 
district  of  42  localities  and  claimed.  1000  cases.  The  exact 
origin  is  unknown ;  it  started  presumably  in  summer  and  by 
October  patients  with  cervical  buboes  were  seen.  Eater  on, 
the  type  was  pneumonic  with  few  bubonic  cases.  The  epidemic 
lasted  till  March,  reaching  its  height  in  October  and  [November. 

No  research  work  could  be  carried  out,  because  the  energy 
of  the  medical  staff  was  absorbed  in  fighting  the  pest.  The 
nature  of  the  houses  (see  our  concluding  remarks),  the  cold, 
scarcity  and  bad  quality  of  the  water  made  disinfection  dif¬ 
ficult.  It  w  as  even  asserted  that  new  cases  started,  after  the 
houses  had  been  disinfected ;  so  the  huts  were  burned(281).  This 
statement  was  much  criticised  by  other  observers^282),  who 
claimed  that  only  two  or  three  such  instances  occurred,  and 
no  deductions  should  be  drawn. 


The  natives  suspected  that  camels  were  the  source  of  the 
outbreak,  while  an  observant  laymaid2R3>  said  he  saw  corpses 
of  wild  mice  round  the  pest  huts. 


1906.  U  say -Bad.  Bubonic.  One  family  died  from  plague 
in  Usag-Bai  (April-May)  supposed  to  come  from  a  pillow  and 
mattress  taken  from  an  infected  locality^284).  Two  other  cases 
occurred  at  the  same  time  in  Altai  (50  miles  distant) (285). 

1907 .  Astrakhan  City.  Doubtful.  One  illness,  affecting 
three  members  of* a  family  living  far  from  the  endemic  area, 
was  possibly  caused  by  a  plague-like  organism  (B.  lactis  aero- 
genes  group)(286b  The  post  mortem  findings  were  unlike 
plague. 


(278)  Filaretov,  ibid.,  1905,  p.  683. 

(279)  Ibid.,  1912.  p.  1329. 

(280)  Berestneff,  R.  Vratch,  1906,  pp.  789-792. 

(281)  Aiklender,  Astr.  Rep.,  pp.  248-249. 

(282)  Klodnitzki,  ibid.,  p.  282;  Deminski,  ibid.,  p.  447. 

(283)  Rogovenko,  qu.  by  Klodnitzki,  ibid.,  p.  119. 

(284)  Deminski,  Astr.  Rep.,  p.  28,  Vj.  Guig. ,  1912,  p.  1329. 

(285)  Deminski,  Astr.  Rep.,  p.  28. 

(286)  Klodnitzki,  Astr.  Rep.,  p.  102. 
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10()i .  Pestchanka,  Saratov  Gov.  Pubonic^^S  The  first 
patient  (boy,  aet.  11)  liad  transported  goods  through  the  end¬ 
emic  areas.  As  the  party  avoided  all  settlements  by  staying 
in  the  open  at  night  time,  he  must  have  been  infected  more! 
or  less  directly  by  wild  rodents.  No  hunting  was  done  and  the 
boy’s  sickness  rather  suggests  an  infection  through  flea-bite. 
He  complained  of  having  been  bitten  on  the  neck  by  an  insect 
and  developed  a  cervical  bubo.  Out  of  24  exposed,  there  were  : 

Sick  with  cerv.  bubo — I  ;  with  axill. — 1  ;  with  inguinal — 
G ;  total  8  cases  with  2  deaths. 

1907.  Dshalpak-Utkvl ,  Probable  plague.  This  outbreak, 
taking  place  in  July  in  a  Kirghiz  camp,  claimed  7  members 
of  a  family  of  13  and  2  other  victims  who  had  taken  part  in 
the  burials. 

Only  the  decomposed  corpses  were ‘seen  by  the  doctors, 
who  found  B.  P.  and  involution  forms  in  the  smears.  The 
first  case  (boy,  aet.  8)  had  some  throat  trouble  (tonsillar 
plague),  the  last  two  possibly  primary  pneumonia;  others 
showed  buboes(288b 

Popular  opinion  suspected  the  camel  as  the  source  of  this 
outbrea  k(289). 


(Oct.).  7  as- Aral.  /Jlague(2®°\  Three  persons  fell 

sick  after  eating  the  meat  of  a  camel  dead  of  anthrax.  The 
first  two'  were  stated  to  have  buboes^291),  the  third  showed  at 
p.m.  hemorrhagic  enteritis.  Prom  animals  infected  with 


material  from  ibis  dead  body  a  pure  plague  culture  was  ob¬ 
tained.  This  may  be  an  example  of  the  intestinal  type  of 
plague. 


The  head  of  the  family  who  had  dissected  the  camel, 
remained  healthy;  the  role  or  this  particular  animal  seems 
unproven. 


.  WOS.  ( June-Aug . ) .  h  ul-Tahan  and  Saraldshindikul. 
Mainly  bubonic^).  The  first  eleven  patients  had  buboes;  9 
died.  1  he  twelfth  had  fatal  pneumonic  plague. 

Beis-T\  ulalx,  etc.  Plainly  pneumonic^2®* b  This 
epidtmu  mainly  attacked  Kirghiz  settlements,  contammo’ 
poorly  built  houses.  Many  fleas  and  lice,  but  no  bugs  were 

(287)  Galler,  Vj.  Guig.,  1907,  p.  1691. 

(288)  Klodnitzki,  Astr.  Rep.,  p.  105. 

(289)  Demin  ski,  Vj.  Guig.,  1912.  p.  1329. 

(290)  Rep.  Astr.  Med.  Soe.,  1908,  Jan.,  p.  39. 

(291)  Deminski,  Astr.  Rep.,  p.  35. 

(^292)  Bjelilovski,  Rep.  Astr.  Med.  Sec.,  1908.  No,  7-8. 

(293)  Bjelilovski,  Astr.  Conf.  Rep.,  pp.  287-375. 
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seen  in  the  houses.  Rats  were  absent  and  no  trace  of  any 
epizootic  was  found. 

The  first  affected,  lle.is-K.ulak,  is  situated  not  tar  from  the 
borders  of  the  1  ral  Province  and  Rjelilovski  asserts  that  the 
infection  was  imported  from  there.  The  disease  was  imported 
by  human  agency  into  Kushuk-Kirgan  (33  miles  away)  and 
probably  thence  into  Akbalik.  How  the  locality  N aursali- 
Char/il  became  infected,  is  obscure(294).  The  plague  was  con¬ 
veyed  to  Bodai  and  i\  ovoe  Kcisanka  by  one  man. 


a.  General  survey  of  the  epidemic  : 


Locality 


Bah  on.  ?  Septic.  Fneum.  Total.  Healthy. 


Beis-Kulak  .  3 

Kushuk-Kirgan  .  0 

Akbalik  .  0 

Naursali-Chagil  .  0 

Bodai  .  0 

ISTovoe  Kasanka  .  1 


4 

0 

0 

0 

0 

0 


4 

17 

28 

28 

20 

8 


14 

17 

28 

28 

20 

9 


15 

3 

13 

30 

31 
7 


Total  . 

4  4 

108 

116 

91 

h.  Age  and  sex 

o 

Age : 

incidence  of  infected 

Male:  Female: 

Total : 

% 

0-1  . 

.  0 

0 

0 

0.0 

1-5  . 

o 

6 

8 

6.88 

5-10  . 

.  4 

5 

9 

7.74 

10-15  . 

.  n 

p 

5 

4.30 

15-20  . 

o 

5 

i 

6.02 

20-30  . 

.  17 

6 

23 

19.78 

30-40  . 

.  19 

3 

90 

18.92 

40-50  . 

.  15 

2 

17 

14.62 

50-60  . 

.  8 

6 

14 

12.04 

60-70  . 

.  3 

5 

8 

6.88 

70  and  more  _ 

.  0 

3 

3 

2.58 

Total  . 

43 

116 

Some  salient  points  of  this  well  observed  outbreak  may 
be  discussed  : 


i.  The  diagnosis  was  confirmed  experimentally  and  by  9 
post  marl  cuts.  In  three  on  four  of  them  no  marked 
pneumonic  signs  were  present  corresponding  to  the 
‘pulmonary’  cases  seen  by  us  in  Harbin  1921. 


p34)  Demlnski,  Astr.  Conf.  Rep..  p.  33. 
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ii.  The  mean  incubation  period  was  4-5  days;  sometimes 
it  was  reduced  to  a  few  hours,  sometimes  prolonged 
(8,  8,  9,  10  days  in  4  pn.  cases).  Bjelilovski  therefore 
suggests  a  longer  quarantine  than  the  usual  5  days. 

iii.  Interesting  symptoms  were  large  skin  hemorrhages 
in  some  instances  and  a  foul-smell  from  the  mouth. 
This  sign — if  really  due  to  plague — would  bring  hack 
the  memory  of  the  Black  Death. 

iv.  The  lengtn  of  illness  was  up  to  5  days.  Serum  ad¬ 
ministration  seemed  to  prolong  it. 

v.  The  fact  that  all  children  under  one  year  escaped 
infection,  though  they  were  in  close  contact  with 
patients,  seems  remarkable. 

vi.  In  the  affected  districts  1839  persons  (including  177 
immediate  contacts)  received  prophylactic  serum 
(adults  40  c.c.  ;  children  3-15  yrs. — 20  c.e.  ;  1-3  yrs. — 
101  c.c.).  No  definite  conclusions  can  he  arrived  at 
from  the  figures  supplied  as  to  its  value. 


Cm 

ses 

from  ir  inter  1000-101 2(295) 

1909 

1910 

1911 

1912 

Total 

Months 

S. 

D. 

R.  S. 

D. 

R. 

S. 

D. 

R. 

S. 

D . 

R. 

o'. 

D. 

R. 

Jan. 

— 

— 

27 

27 

— 

37 

37 

— 

22 

22 

. _ . 

86 

86 

_ 

Feb. 

— 

— 

30 

30 

— 

— 

— 

— 

2 

2 

- - 

32 

32 

- . 

March 

— 

— 

-  - 

— 

— 

— 

- - 

— 

_ 

_ 

- 

. 

April 

— 

— 

—  — 

— 

— 

— 

— 

— 

— 

— 

— 

— 

— 

. 

May 

— 

— 

—  — 

— 

— 

8 

S 

— 

— 

— 

— 

S 

8 

■ - - 

June 

— 

— 

—  . — 

— 

— 

7 

7 

— 

— 

— 

— 

7 

7 

- - 

July 

— 

— 

13 

13 

• — 

14 

14 

— 

— 

— 

— 

27 

27 

— 

Aug. 

- - 

— 

—  — 

— 

— 

14 

14 

— 

6 

4 

9 

20 

18 

9 

Sept. 

— 

— 

—  — 

— 

— 

22 

22 

— 

— 

■ — 

— ■ 

22 

22 

- - 

Oct. 

— 

— 

6 

6 

— 

62 

61 

1 

• — • 

— 

— 

68 

67 

1 

Nov, 

27 

27 

64 

63 

1 

112 

101 

1 1 

— 

— 

— 

203 

191 

12 

Dec. 

32 

32 

37 

37 

— 

41 

37 

4 

— 

— 

— 

110 

106 

4 

Total 

59 

59 

—  177 

176 

1 

317 

301 

16 

30 

28 

2 

583 

564 

1 

Klodnitzki’s  figures  are  not  quite  complete  hut  they  give 
an  interesting  insight  into  the  monthly  distribution  of  plague. 

In  1010  plague  was  observed  in  at  least  13  localities,  some 
of  which  had  'Lee n  formerly  attacked.  No  detailed  accounts 
as  to  type  have  been  published,  but  pneumonic  cases  were 
certainly  observed^296),  especially  at  Tolubai-Dshapalakti , 
Beketai,  Ak-Balik<^7>. 


(295)  Rus&ki  Vr.,  1913,  No.  30-31. 

(296)  L.G.R.R.  1910-11,  p.  167. 

(297)  Shurupoff,  R.  Vratch,  1911,  pp.  1097-1106. 
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In  1911  many  localities  were  affected.  l)eminski(298) 
mentions  49.  Some  outbreaks  were  traced  back  to  camels.  Up 
to  1911  all  reports  about  camels  as  carriers  oif  plague  were 
unconfirmed  and  tlie  experimental  evidence  was  contradictory f 
if  not  negative^2"). 

For  1911  four  instances  are  quoted(300)  where  B.  P.  was 
found  in  camels  : 


a.  Saganai : 

b.  Aktshagil : 

c.  Akshota  : 


d.  Sari -Tube: 


*  3 
3  3 


Camel  belonging  to  sick  family  )  Both  animals  showed 

,,  ,,  ,.  J  mix.  infect-  at  p.m. 

killed  on  Nov.  20;  hum.  c.  fr.'i 
Nov.  24.  Man,  who  cut  the 

meat,  rem.  healty . 

stat.  to  be  respons.  for  one  pi. 
case  (anim.  was  killed,  when 
sick).  Human  c.  not  con¬ 
firm.  bacteriol . J 


Both  animals 
pos.  for  B.P. 


The  above  evidence  is  not  particularly  strong”  to.  suggest 
this  new  theory.  Later  on  a.  moire  likely  case  will  be  reported. 
The  occasional  part  played  by  the  camel  was  again  referred 
to  in  1923(301). 

The  year  1912  marks  an  epoch  in  the  history  of  plague  in 
these  regions  because  it  was  then  proved  finally  that  wild 
rodents  of  t lie  steppes  are  responsible  for  frequent  human 
outbreaks.  It  is  much  regretted  that  these  results  were 
obtained  at  a  dear  price,  for  Deminski,  one  of  the  ablest  work¬ 
ers  in  this  area,  became  infected,  while  performing  a  post 
mortem  on  a.  suslik(302).  He  was  attacked  with  pneumonic 
plague,  both  he  and  his  pupil  Krassilnikova,  who’  nursed  him, 
succumbing  to  the  disease. 


The  usual  outbreaks  were  bubonic  ; 

(i.  Rachinka,  Aug.  20  cases  with  16  d.,  preceded  by  epizootic. 

b.  Dshanibek,  Aug.  6  .,  .,  ?  ,, 

c.  Savjetnoe,  July  36  ,,  ,,  25  ,,  (3U3) 

In  1913  8  outbreaks  claiming  45  cases  with  40  deaths  were 

counted.  Among  these  were  9  fatal  pneumonic  cases,  occur¬ 
ring  in  June  at  Solokhm  (Tsaref  district)  as  well  as  well  as  11 
pneumonic  and  2  bubonic  cases  in  June  at  Shitkura.  On  this 


(298)  Vj.  Guig.,  1912,  p.  1329.  L.G.B.R.  1912-13,  p,  71. 

(299)  Klodnitzki,  Astr.  Conf.  Rep.,  pp.  110  111;  Bull.  Off.  Intern.  d’Hyg. 
Publ.,  1912,  3,  pp.  431-480;  Shurupoff,  R.  Vr.,  1911,  No.  52. 

(300)  \  j.  Guig.,  1912,  p.  349;  Deminski,  ibid.,  p.  1329:  Klodnitzki,  R. 
Vr.,  1913,  No.  30-31. 

(301)  Zabolotny,  Ann.  Inst.  Pasteur,  1923,  June. 

(302)  Klodnitzki,  1.  c.  (1913). 

{303)  Ibid. 
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occasion  Dr.  Theodorof  died  suddenly.  He  liad  been  employ¬ 
ed  in  the  anti-plague  service  and  it  was  suspected  that  he  died 
from  plague^04). 

In  1914  56  cases  with  46  deaths  were  recorded  up  to- 
August.  I)r.  Jesimoff  received  infection  from  a  patient  and 
died  of  pneumonic  plague(505). 

From  1914  to  1921  no  information  was  forthcoming. 
From  private  sources  it  was  ascertained  that  there  was  no 
m a  rke  d  rev  i  u d  e  s c e nc e . 


From  July  1921  -Febr.  1922  23  plague  cases  were  observed 
in  the  Kirghiz  steppes  in  3  families  at  K a  rami j a  (Talovka 
district)^306)  : 

Bubonic — 18  ;  pneumon. — 3  ;  pn. -bubonic — 1  ;  skin  pi. — 1  ; 
total — 23. 


From  Dec.  1922  -Febr.  1923  116  pneumonic  cases  were 
counted  in  two  of  the  six  governments  of  the  Kirghiz  Re¬ 
public307). 

The  latest  information  to  hand  (April  1924)  shows  a  total 
of  473  cases  with  435  deaths  for  the  first  three  months  of 
1924.  The  epizootic  among  wild  mice  is  stated  to  continue. 
General  remarks  about  plague  in  the  Astrakhan  Territory: 

The  problem  of  the  epizootics  has  been  fully  dealt  with 
in  our  article  on  4\  ild  Rodents.  Some  aspects  of  the  human 
outbreaks,  however,  seem  called  for. 

i.  There  are  few  plague  areas  which  can  compare  with 
Astrakhan  in  the  rapidity  with  which  plague  assumes 
the  pneumonic  form.  Our  records  amply  bear  this 
out.  It  can  be  seen  that  in  all  instances,  where  de¬ 
tailed  information  was  available,  the  initial  cases  in 
the  pneumonic  outbreaks  were  either  of  the  bubonic 
or  septicemic  forms.  On  the  other  hand,  Zabolotny 
in  his  recent  publications^308)  presumes  the  existence 
of  initial  pneumonic  cases  and  explains  them  by  direct 
infection  through  the  upper  respiratory  tract.  It  is 
not  clear,  whether  Zabolotny  had  within  recent  years 
actually  seen  primary  pneumonic  cases  due  to  such 
direct  infection,  or  .whether  his  statement  is  based 
on  merely  theoretical  grounds. 


(304)  Zabolotny.  1.  c.  ;  L.G.B.R.  1913,  p.  59;  Clemow,  Lancet,  1913.  Nov., 
pp.  1575-77. 

(305)  Clemow,  Lancet,  1914,  Oct.,  pp.  911-913. 

(306)  Dobreitzer.  Hvg.  and  Epidemiol.,  Moscov.  1922,  No.  1.  p.  92; 
Nikanoroff,  Rev.  Microbiol,  et  Epidemiol.,  Saratov,  1922,  p.  76. 

(3C7)  I  .S.P.H.R.,  June  29.  1923. 

(308)  Ann.  Inst.  Pasteur.  1923.  June,  p.  624;  Arch.  f.  Schiffs-und 
Tropenh.,  1922.  p.  382. 
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ii.  In  view  of  the  possible  connection  between  the  situa¬ 
tion  of  bilboes  and  the  incidence  of  pneumonic  type 
as  contemplated  by  some  authors,  the  following' 
statistics  from  Astrakhan,  though  limited,  may  be 
helpful : 


5  mainly  bubon. 

outbreaks 

Initial  cases  in 

6  outbreaks r 

showed  : 

Cervical  buboes  ... 

.  11 

Cervical-  buboes 

.  3 

Axillary  . 

.  13 

Axillary  . 

.  2 

Eemor.  and  inguin 

.  39 

Tonsillar  pi . 

.  PI 

No  buboes  . 

.  2 

Pneumon.  pi . 

.  5 

Total  6 

U  n  determ. 

.  6 

Total  76 


iii.  4  he  Kirghiz  steppes  have  a  continental  climate  with 
small  atmospheric  precipitation.  The  humidity  is 
said  to  diminish  progressively;  its  evaporation  is  con¬ 
siderable,  especially  under  the  influence  of  frequent 
dry  south-eastern  winds.  The  mean  temperature  is 
7-8.5°  CL,  the  maximum  being +45°  and  minimum 
-36°  C.  The  winter  is  thus  rather  cold;  the  air  is 
pure  during  the  cold  season  when  one  of  the  frequent 
snow-or  rather  sand-storms  is  not  raging.  The  heat  in 
summer  is  suffocating.  Respiratory  diseases  and  lung 
tuberculosis  are  rare  among  the  Kirgheset309). 

iv.  The  houses  of  the  Kirghese  (principal  sufferers  of 
pneumonic  epidemics)  are  generally  of  a  poor  quality; 
only  the  wealthier  ones  can  afford  to  have  floors  and 
ceilings  made  of  plain  boards  ;  the  majority  have  to 
be  satisfied  with  earthen  floors,  while  ceiling  and 
roofs  aie  made  from  reeds.  The  w'alls  are  usually 
built  of  unburnt  bricks,  but  the  poor  people  use  only 
reeds.  The  extreme  poor  dig  an  underground  hole 
and  merely  cover  it  with  a  reed  roof,  which  contains 
the  window.  (This  is  also  seen  in  Siberia  and  N 
Manchuria). 

lhe  huts  aie  dark  and  insanitary  and  are  not 
protected  against  the  cold.  As  long  as  they  heat 
their  stoves  (which  are  provided  with  a  chimney,  but 
no  damper)  it  is  warm,  but  as  the  heat  is  used 


(309) 


Konstanzoff,  Vj.  Guig., 

Rep.,  pp.  149  180. 


19Q2,  pp.  1491-1515;  Wolferz,  Asrtr.  Conf. 
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at  the  same  time  to  keep  the  kettle  boiling*,  the  air 
is  invaded  by  steam.  Cold  reigns  when  the  fire  is  not 
regularly  fed  with  entile  dung,  especially  as  leakages 
occur  everywhere.  Naturally  the  steam  condenses. 

The  huts  are  overcrowded ;  it  would  seem  that  the  figures 
of  Wolferz  (108-216  cub.  ft.  of  space  and  11-16.5  sq.  ft.  of 
floor)  represent  a  good  average  for  each  person.  Bjelilovski 
said  in  1910  that  10-15  persons  lived  on  98-147  sq.  ft. 

It  must  not  be  forgotten  that  all  the  above  applies  only 
to  the  winter  huts  and  conditions  prevailing  during  the  cold 
period.  In  summer  the  Kirghese  live  either  in  their  kibitkas 
(waggons)  or  in  summer  huts.  Though  pneumonic  epidemics 
occurred  generally  in  winter,  there  were  exceptions.  lienee  it 
would  not  be  wise  to  look  upon  the  above  mentioned  factors  as 
-constituting  the  sole  cause  of  pneumonic  epidemics. 

v.  The  habits  of  the  Kirghese  are  favourable  for  the 
spread  of  infection  throughput  the  year.  They  hardly 
wash  themselves  and  wear  their  garments  till  they 
wear  out.  Neither  clothes  nor  caps  are  removed  when 
going  to  rest.  They  use  no  furniture  beside  bedsteads 
which  are  placed  against  the  wall  in  day  time.  Thus 
they  squat  on  the  floor  covered  with  felt.  They  eat 
with  their  fingers  ;  when  the  meal  is  over  they  wipe  the 
mouth  and  fingers  with  a  common  towel ;  this  is  done 
also  when  guests  are  present  and  it  is  an  honour  to 
the  host  to  possess  a  dirty  towel,  because  this  shows 
that  he  entertains  lavishly. 

Ihe  patients  are  visited  by  many  visitors  who 
often  wipe  the  sputum  of  the  patients  with  their 
fingers  and  then  garments.  The  dead  are  washed  by 
their  friends,  and  many  take  part  m  the  burials.  The! 
belongings  of  the  deceased  are  eagerly  divided. 
Memorial  feasts  are  held  for  them,  mainly  on  the 
7th  and  40th  day  after  their  demise. 

Parasites  abound  in  the  huts.  Fleas  and  lice  are 
piesent  everywhere,  while  bugs  appear  less  prevalent. 

These  conditions  are  rather  favourable  for  the 
spiead  of  infectious  diseases  and  the  only  antagonists 
factor,  the  sparseness  of  the  population  (8.8  inhabi¬ 
tants  per  square  verst)  is  counteracted  by  the  readiness 
and  speed  with  which  the  Kirghese  travel  on  horse¬ 
back  to  visit  their  friends. 
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2.  Ural  Territory. 

The  first  plague  outbreak  of  modern  times  is  described 
by  Klimenko(31°)  and  Filaretoy(311>  and  started  among  the 
Kirghese  inhabitat ing  4  hilt  between  the  localities  Jaman- 
chalinski  and  Saraitshikovski  on  Nov.  1,  1904.  The  epidemic 
lasted  till  Jan.  7  thus: 


Locality 

Huts 

inf. 

Cases 

Mode  infection 

4  huts  . 

4 

46 

Original  focus. 

Vicinitv  . 

7 

9 

7 

Saraitshikovski . 

94 

216 

Through  aCossack  visiting  his  shepherd, 
who  had  been  inf.  in  original  focus. 

Sorotshinskj  . 

15 

52 

Through  persons  assist,  at  funerals  in 
Saraitsh. 

3  auls  near  Jaman- 

chalinski . 

7 

17 

Persons  taking  part  in  funerals  of 
first  victims. 

Kirghcse  settlement 

Jamanchal . 

7 

32 

Persons  taking  part  in  funerals  of 
first  victims. 

Jamanchalinski . 

12 

26 

Feldcher,  infected  at  p.m. 

Vicinity  of  Gurief . 

7 

17 

Kirghese,  flying  fr.  aff  locality. 

Grebentshikovski . 

1 

1 

Soldier,  returning  fr.  Saraitshikovski. 

Total  Over  130  416  (all  fatal). 


The  epidemic  was  stated  to  be  purely  pneumonic  and  this 
holds  true  for  the  later  cases.  The  early  cases  were  apparent¬ 
ly  not  seen  by  any  medical  man. 

About  20  families  each  of  8  or  morei  persons  died  out. 
The  toll  among  the  sanitary  personnel  was  heavy.  The 
medical  assistant  had  apparently  received  no  wound  at  the 
p.m.,  but  was  infected  in  the  plague  area.  His  death  was 
followed  by  his  wife,  3  children  and  three  attendants.  At 
Saraitshikovski  all  the  burial  personnel  (17  in  number)  died. 
The  panic  stricken  population  then  adopted  drastic  measures 
by  sending  the  patients  out  into  the  cold  out-houses. 

Serum  was  given  intravenously  in  considerable  doses,  but 
without  result (312). 

The  second  outbreak  on  record  at  Kis-Molla  (1907)  where 
"Sept.  14-19  3  men  and  8  women  died  after  killing  a  sick 
camel,  was  probably  due  to  anthrax.  In  1909  a  summer  out¬ 
break  of  pneumonic  plague  was  noted,  in  which  four  kibitki 
(canvas  covered  waggons)  at  Iltok  were  attacked  : 


(310)  Astr.  C.  Rep.,  pp.  64-67. 

(311)  Vj.  Guig.,  1905.  p.  683 

(312)  Klodnitzki,  Astr.  C.  Rep.,  p.  460. 
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Persons  :  First  case  :  Died : 


K.  1  .  10  June  IS  10 

K.  2  .  4  July  2  4 

K.  3  .  7  „  11  7 

K.  4  .  7  ,,  3  1 

Total  .  28  22 


The  first  cases  were  not  seen  by  the  medical  staff.  The 
fourth  outbreak  was  recorded  in  November  and  December  1909 
as  follows  : 

Locality  \  Huts  off.  Inhabit.  Died.  Healthy. 


Aul 

15, 

Tshedirinski  distr _ 

1 

4 

1 

.  3 

y  y 

4, 

Dshambeitinski  distr. 

3 

19 

18 

1 

i  y 

5, 

Dshambeitinski  distr. 

28 

170 

121 

49 

y  y 

8, 

Ulentinski  distr . 

15 

73 

56 

17 

Total  . 

47 

266 

196 

70 

This  was  pneumonic  with  exception  of  a  few  bubonic 
cases. 

We  have  no  detailed  notes  for  1910  (189  cases  with  179  d. ) 
when  cases  occurred  throughout  summer  and  winter(313)  or  for 
1911,  when  isolated  cases  appeared^314). 

Plague  continued  to  appear  in  sporadic  form  in  1912(3ri). 
An  interesting*  instance  concerned  a  camel,  where  cases  started 
in  a  family,  after  the  sick  camel  had  be^n  killed,  divided  and 
eaten.  Part  of  the  meat  was  transported  to  a  place  several 
miles  away  and  here  one  person  also  fell  sick  with  pest.  The 
camel  could  not  be  examined,  but  the  nature  of  the  human 
cases  was  fully  established(316). 

In  1913  a  severe  outbreak  occurred  in  October  and  Nov¬ 
ember  at  Issim-Tjube  and  adjacent  localities.  Zabolotny(317) 
records  404  pneumonic  and  2  bubonic  cases.  Koltzov  found 
in  Djambeita  a  few  wild  rodents  plague  affected  at  the  same 
time  as  human  cases. 


(313)  Gray,  1.  c.,  p.  12. 

(314)  L.  G.  B.  R.,  1912-13,  p.  72. 

(315)  Ibid.  ;  Clemow,  Lancet,  1913,  June,  p.  1697. 

(316)  Deminski,  Vj.  Guig.,  1912,  p.  1329. 

(317)  Ann.  Inst.  Pasteur,  1.  c. 
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In  M  arch  1914,  Inder  (the  centre  of  the  1913  epidemic) 
was  again  visited.  17  fell  sick  and  16  died  ;  almost  all  suffered 
from  pneumonic  plague*318*. 

Nikanoroff'*319*  recorded  an  outbreak  in  1915  which  was 
preceded  by  an  epizootic  among  both  wild  and  domestic  mice  ; 
Mus  norvegicus  was  also  found  infected.  The  spread  of  the 
infection  to  domestic  rodents  had  hitherto  been  unobserved 
in  those  parts. 

3.  District  of  Samara. 

In  September  1899  an  outbreak  “of  malarial  fever  com¬ 
plicated  by  secondary  infection  affecting  the  intestinal  canal 
and  associated  with  pneumonia”  was  reported*320*.  Sucli 
diagnosis  was  quite  common  at  the  time  to  express  plague  in 
vague  terms*321*. 


4.  Don  Province. 

50  cases  and  16  deaths  were  reported  (315)  in  Popov  and 
two  other  villages  in  November  and  December,  1912.  The 
outbreaks  were  suspected  to  have  been  caused  by  susliks, 
which  had  lately  much  increased  in  numbers  in  those  parts, 

owing  to  the  extermination  of  the  foxes. 

.  -  1  ‘  .  .  . .  ">•  .  « 

Retivov  states  in  a  study  of  the  1913  outbreaks*322*  that 
bubonic  cases  (42  with  24  d.)  had  been  noted  in  the  summer 
of  that  year.  The  susliks  were  undoubtedly  responsible  and 
several  cases  had  been  observed  among  them,  some  children 
being  directly  infected.  He  also  refers  to  a  migration  of 
susliks  from  the  Astrakhan  Province  in  the  Don  Territory. 
Retivov’ s  figures  for  autumn  1913  are  : — 


Locality  :  Started  :  Ended :  Cases  : 

Novopetrovsk  .  Sept.  17  Oct.  17  35 

Chutor  Kalatsh  .  ,,  27  ,,15  5 


Chutor  Breslavsk  .  Oct.  9  ,,21  6 

Chutor  Gromoslavsk  ...  ,,  7  ,,23  13 


Total  .  59 


(all  pneumonic,  fatal). 


(318)  Clemow,  Lancet  1914,  Oct.  10,  pp.  911-913;  L.  G.  B.  R.  1914-17,  p. 
147. 

(319)  Rev.  Microb.  and  Epidem.,  Saratov,  1922,  pp.  71-72. 

(320)  L.  G.  B.  R.  1898-01,  p.  123. 

.(321 )  Original  Home  of  PL,  Hist.  Evid. 

(322)  Vj.  Guig.,  1914,  p.  674. 
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Age  and  sex  incidence: 

]  \ — 5  yrs.  5 

41  —  45  yrs. 

3  (1 

m.,  2 

f.y 

6—10 

3 

46—50 

8  (2 

6 

> 

) 

) 

) 

) 

) 

11—15 

3 

51—55 

1  (1 

0 

15—20 

5  (3 

m.,  2  f.) 

56—60 

6  (2 

4 

21—25 

3  (2 

1  ) 

61—65 

1  0 

0 

26—30 

8  (5 

3  ) 

66—70 

1  (0 

1 

31—35 

2  (l 

1  ) 

71—75 

1  (1 

0 

36 — 40 

6  (3 

3  ) 

Undeterm. 

3 

Total  59  (22  males,  23  fem.,  11  ch.,  3  undet.) 


One  of  the  first  victims  was  a  medical  assistant,  who  had 
attended  a  patient  on  Sept.  25.  He  returned  home  on  the 
27th  and  was  admitted  to  the  general  ward  of  hospital.  He 
died,  followed  in  quick  succession  by  another  feldcher,  his 
wife,  the  hospital  guard  and  a  nurse.  The  panic-stricken 
patients  (10  in  number)  ran  away  from  the  hospital;  two  of 
them  were  plague  infected  and  spread  the  disease.  In  the 
later  course  or  the  epidemic  two  other  feldchers  succumbed 
to  plague. 


X.  PNEUMONIC  PLAGUE  IN  CENTRAL  ASIA. 

1.  Transcaspian  Province. 

Two  early  outbreaks — one  in  Askabad  in  1892,  called 
‘Black  Death/  in  the  report  of  the  Governor  and  killing  in 
six  days  1300  out  of  a  population  of  30,000,  the  other  in  and 
near  Merv  and  causing  m  1896  (Sept. -Oct.)  10,000  deaths^— 
are  somewhat  suggestive  of  pneumonic  plague.  Both  accounts 
are  indefinite. 

An  undoubted  outbreak  of  pneumonic  plague  is  reported  in 
Dec.  1912  from  the  end  (village)  Tshuiruk,  8  miles  from  Merv 
and  killed  52  person's.  The  disease  was  said  to  have  been 
introduced  by  smugglers  from  Khorassan.  Elaborate  mea¬ 
sures,  including  a  cordon,  were  taken  and  the  outbreak  was 
confined,  though  there  were  rumours  of  96  cases  in  Merv(324). 

2.  Turkestan. 

Only  one  outbreak  with  details  is  recorded^325),  in  which 
pneumonic  cases  predominated.  This  occurred  in  Sept. -Oct. 
1898  at  Anzob,  a  village  lying  7000  feet  high  in  the  Hissar 
mountains  (16 <  miles  south  from  Samarkand). 


(323)  L.  G.  B.  R.,  1879-98,  p.  246-247. 

(324)  L.  G.  B.  R.,  1912-13,  pp.  72-73;  Zabolotny,  Arch.  f.  Schiffs-& 
Tropenh.,  1922,  p.  380. 

(325)  Levin,  Vratch,  1898,  p.  157. 
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The  disease  started  at  the  end  of  August  in  the  village 
Marsich,  11  miles  away.  One  of  the  patients  was  visited  by 
a  female  relative  from  Anzob,  who  returned  home  after  the 
death  of  the  patient.  She  fell  sick  and  the  disease  spread 
among  her  relatives  and  other  contacts,  sparing  neither  adults 
nor  children. 

During  the  first  month  224  fell  sick  with  219  deaths  in 
a  village  of  387  inhabitants.  Only  three  out  of  the  60’  families 
wrere  unharmed.  In  October  it  abated  and  claimed  29  cases 
with  18  deaths.  Levin  states  that  at  the  beginning  of  the 
epidemic  the  pneumonic  form  w'as.  prevalent,  then  mixed 
cases  and  finally  purely  bubonic  ones  (mainly  inguinal 
buboes) . 

3.  Semlretciiinsk  Government. 

In  our  article  on  Wild  Rodents  we  mentioned  the  out¬ 
break  occurring  in  1907  (Aug. -Sept.)  on  the  Aksai  plateau 
(Atbashinsk  district),  caused  by  a  black  marmot.  The  man 
wrho  caught  this  animal,  soon  succumbed  ;  12  members  of  his 
family  and  14  others  in  the  same  settlement  shared  his  fate. 

kj 

A  woman,  survivor,  brought  the  infection  to  another  settle¬ 
ment,  u'here  19  more  perished.  This  outbreak,  which  wras 
bacteriologically  confirmed,  was  pneumonic(326). 

The  same  type  was  again  manifest  in  July  and  August 
1910  in  the  district  of  Prjevalsk(327). 

In  1911  and  1912  only  few  cases  seem  to  have  been  noted 
in  autumn(328),  the  nature  of  w'hich  is  uncertain. 

In  September  1913  there  wras  another  pneumonic  out¬ 
break  among  the  Kirghese  in  Tourgouen  with  31  cases  (all 
fatal  except  oneP329). 


XI.  PLAGUE  IN  TRANSBAIKALIA,  NORTH  MANCHURIA 

AND  MONGOLIA. 

As  in  ihe  case  of  Astrakhan  and  adjoining  territories,  a 
discussion  of  bubonic  as  well  as  pneumonic  outbreaks  in  these 
regions  is  called  for. 


(326)  Russian  Publ.  H.  Rep.,  1907,  p.  162. 

(327)  L.  G.  B.  R.,  1910-11,  p.  167;  Young,  Shansi  PI.  Rep.,  1918,  p.  2. 

(328)  L.  G.  B.  R.,  1912-13,  p.  72. 

(329)  Ibid.,  1913,  p.  60. 
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L  ■  1  RAN  SB  A  TK  A  LI  A  AND  NORTH  MANCHURIA. 

The  first  record  of  an  illness  suggestive  of  plague  dates 
back  to  1863.  According  to  Dudshenko-Kolbasenko*330)  an 
acute  fatal  disease  raged  in  that  year  in  the  village  Zagan- 
Oluevski  (Transbaikalia),  beginning  during  the  hay  harvest 
m  August.  The  first  victim  is  said  to  have  hunted,  skinned 
and  eaten  tarabagans.  The  outbreak  must  have  been  rather 
virulent,  for  some  families  were  entirely  wiped  out.  It  ter¬ 
minated  in  October.  Dudshenko  states  that  the  fourth  of 
October  is  still  celebrated  in  this  village  as  a  thanksgiving 
day. 


I  he  next  invasion  occurred  m  ASLJGU)  •  According  to'  a 
Buriat  bone-setter,  his  father,  living  13  miles  from  the  Borzia 
river,  was  called  to  attend  some  patients,  who  had  fallen  II 
aftei  eating  diseased  marmots.  Four  of  those  patients  died, 
as  well  as  the  Buriat  attendant,  his  wife  and  four  other 

persons.  The  man  himself  fell  sick,  but  recovered  and  could 
not  remember  his  symptoms. 


The  records  of  the  next  manifestation  in  1880 <332>  are 
clearer.  In  the  village  Klitshki  (Nertshinsk  District)  a  peasant 
fell  sick  after  having  eaten  meat  from  a  dead  tarabagan. 
He  showed  cervical  buboes  and  died  on  the  5th  day  ;  his 
brother  and  sister  were  soon  afterwards  attacked  with  in¬ 
guinal  buboes,  but  recovered.  ’.When  the  brother  was  con¬ 
valescent  he  went  to  the  bath-house  in  company  with  another 
man,  who>  later  developed  fatal  bubonic  plague. 

1885  .  A  doubtful  outbreak  at  Kulusutai  is  recorded  by 
KashkadamoV333)  and  Skchivan^331),  where  a  whole  family  of 
7  persons  died. 


1888  :  A.  Bjeliavskb334),  RjeshetnikofP335),  Favre<336)  state 
that  in  Barachol,  27  miles  from  Kulusutai,  5  Buriats  died 
in  one  jurte  (tent)  ;  it  is  asserted  that  they  were  infected  by 
tarabagans.  Ashman  and  his  feldclier  Judin  were  sent  from 
Aksha  to  investigate  these  mysterious  deaths.  They  performed 
p.m.  on  two  dead  bodies  and  diagnosed  ‘typhus*.  Two  davs 
after  (Oct.  18)  the  feldcher  fell  sick,  developed  a  left  axillary 
bubo  and  died  on  the  20th.  The  doctor,  attacked  one  day 
later  with  bilateral  axillary  buboes,  was  brought  home,  where 
he  succumbed  on  Oct,  24th. 


(330)  Vj.  Obst.  Guig.,  1909.  pp.  1045-1089. 

(331)  Arch.  Russes  de  Pathol.,  1901,  pp.  603-612. 

(332)  Besser,  Vojenno-Med.  Jl.,  1906,  Febr.  p.  284. 

(333)  Vj.  Guig.,  1906,  July- August. 

(334)  Ibid.,  1895. 

(335)  Ibid. 

(336)  Z.  f.  Hyg.  &  Inf.-Kr.,  1899,  May. 
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B.  At  Ulus  Kungur  in  the  same  district  9  Buriats  in  2 
juries  died. 

1889  :  At  Soktui  there  was  ‘pestilence’  in  June  among 
the  tarabagans.  In  July  a  girl  (aet.  15)  of  a  family  of  hunters 
fell  sick  and  died  on  Aug.  2  ;  the  next  death  occurred  on  the 
19th  in  a  woman  relative.  Summarising,  the  cases  are:  — 

In  the  first  family  one  girl,  2  men,  1  woman  died,  6  sons 
remained. 

In  the  second  family  2  men,  1  woman,  2  children  died, 
1  child  remained. 

All  patients  had  buboes,  mainly  axillary  and  inguinal. 

Furthermore  a  Tunguse  boy,  who  used  to  play  with  the 
children,  died.  Cases  were  also  present  among  the  Buriats 
near  the  village(332k  This  was  probably  not  the  first  visit 
of  plague  at  Soktui.  W assilevski(337)  states  that  the  old 
Buriat  name  for  the  village  meant  ‘infection’. 

*  i 

1890 :  Kashkadamov(333)  notes  the  total  extinction  of 

a  Buriat  family  at  Haranor. 

1891  :  A.  At  the  end  of  September  the  dog  of  a  Cossack 
brought  a  dead  tarabagan  into  the  court  yard  of  his  master; 
one  of  the  sons  skinned  the  rodent  and  gathered  the  fat.  He 
and  his  brother  fell  sick  with  bubonic  plagne.  Their  family 
was  quarantined  by  the  neighbours,  and  no  more  cases 
developed. 

B.  A  Cossack  at  Aksha  visited  a  shepherd  in  Mongolia 
on  Sept.  3.  On  the  way  he  shot  and  skinned  a  tarabagan  and 
ate  some  of  its  meat.  The  wife  who>  prepared  the  meat  and 
partook  of  some,  died  on  the  10th.  The  Cossack  died  after 
returning  home  Sept.  9.  Thirteen  fell  sick  and  six  died  in 
this  family  ;  a  man  who  took  part  in  the  burial  and  his  wife 
were  fatally  infected,  while  Dr.  Utkin  and  feldcher  Savatjev, 
who  attended  the  patients,  recovered  from  slight  attacks. 
RjeshetnikofP355b  who  assisted  in  the  treatment  of  the 
patients,  diagnosed  pneumonic  plague,  emphasizing  that  in 
none  of  them  could  he  see  buboes.  His  statement  is  ques¬ 
tioned  partly  because  Utkin  found  inguinal  buboes  in  at  least 
-one  patient.  There  is  no*  doubt,  however,  that  some  of  the 
patients  had  bloody  sputum  and  therefore  secondary  if  not 
primary  lung  plague. 

1894  ;  A  new  outbreak  occurred  in  September  at  Soktui. 
It  appears  ihat  the  dog  of  a  Cossack,  journeying  from  Zagan- 
•Olui  into  Soktui,  brought  6  tarabagans  to1  his  master  in  a 


(337)  Vj.  Guig.,  1915,  pp.  178-201. 
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short  time  ;  the  animals  were  certainly  sick,  otherwise  they 
would  not  be  so  easily  caught.  The  Cossack  himself  and  six 
members  of  his  family  died  within  a  month  apparently  from 
bubonic  plague.  Strict  measures  undertaken  by  the  neigh¬ 
bours  prevented  further  spread.  This  same  outbreak  is  dis¬ 
cussed  by  Rjeshetnikoff  in  a  second  papeU338*  as  occurring*  at 
Aksha,  in  1895.  The  dates  of  different  authors  regarding1  the 
early  outbreaks  differ  sometimes;  in  this  instance,  however, 
it  seems  certain  that  no  outbreak  occurred  from  1894  to  1903. 
Perhaps  small  manifestations  were  overlooked^337,339*. 

1903 :  4  or  5  Buriats  died  in  the  vicinity  of  Zagan- 

Oluevski  with  symptoms  suggesting  plague  after  eating  mar¬ 
mot  flesh!333,330*. 

No-  human  outbreak  is  on  record  in  1904,  but  Kash- 
kadamov  affirms  that  a  big  epizootic  raged  in  that  summer 
near  the  lakes  Chin  dan  and  Zagan-Nor. 

1905  :  This  year  is  memorable  in  the  plague  history  of 
Transbaikalia  and  North  Manchuria,  because  the  nature  of 
the  human  cases  was  first  bacteriologically  established. 

The  outbreaks  near  the  Siberian  railway  (completed  in 
1900)  are  described  by  several  observers,  the  evidence  being 
augmented  by  expeditions  to  the  steppes.  The  result  of  the 
joint  investigations^333,340*  shows  that  epizootics  raged  among 
the  tarabagans  at  several  points,  and  were  responsible  for 
quite  a  number  of  human  outbreaks.  It  is  surprising  that 
the  infection  did  not  spread  among*  man,  as  all  the  pre¬ 
liminary  conditions  for  a  big  epidemic  seem  present. 

Marmot  disease  was  reported  by  the  natives  in  the  fol¬ 
lowing*  localities  : 

A.  In  a  large  area  near  the  road  leading  from  Hailar  to 
Old-Zuruchaitui  on  the  Argun  river,  extending  east¬ 
wards  near  to*  station  Jakoshe.  An  epizootic  was 
observed  in  July,  especially  at  Chuduk  and  Chadatui. 

B.  Near  Abagaitui  (17  miles  north  of  Manchouli). 

C.  Near  Klutshevski,  south  of  Haranor  station. 

I).  Between  Chindant  and  Sharasun. 

E.  On  the  Salt  lake  33  miles  south-west  of  Manchouli 
station. 

The  following  human  outbreaks  can  be  traced  to  area 
A.  or  B. 


(338)  V ratsh .  Gaz.,  1908,  pp.  207  208. 

(339)  Tshausoff,  R.  Vratch,  1911,  No.  24-25. 

(340)  C h mara- Ba  rshevsk  i ,  PI.  Rep.  of  the  Chin.  East.  Railway,  Suppl.  ; 
Klodnitzki,  R.  Vratch '1905,  pp.  1595-1599;  Korentshevski ibid  pp 
1497-1499. 
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i.  Dalainor  villager  with  one  case  at  Mancliouli. 

It  appears  that  the  first  victim,  a  Cossack  (aet.  24)  had 
visited  the  hay  harvests  east  of  the  Argun  river.  He  fell 
sick  on  Aug.  15  and  died  after  4  days  with  axillary  bubo. 
The  disease  spread  among  his  family  and  other  contacts  as 
follows  : 

Axillary  bubo — 2  ;  inguinal — 6  ;  ing.  and  axill. — 1  ;  un¬ 
determ. — 4  ;  total — 14. 

TV  ith  one  exception  all  cases  occurred  between  Aug.  15 
and  Sept.  13,  when  the  whole  population  of  150  were  bathed, 
clad  in  new  garments  and  quarantined  in  railway  waggons. 
Only  one  case  (with  lung  complications)  developed  on  Sept. 
15.  ' 

No-  epizootic  among  domestic  rodents  was  seen.  The  peo¬ 
ple  even  stated  there  were  not  rats  or  mice  in  their  houses. 

ii.  The  Mongols  living  in.  this  area  realised  the  danger 
of  tarabagan  pest  and  shifted  their  camps.  One 
group,  decamping  to  the  Mutnoi-River  (tributary  of 
the  Argun)  escaped  too  late,  for  some  fatal  plague 
cases  occurred  among  them. 

iii.  An  expedition  made  by  Korentshevski  and  Klopfer 
in  the  district  of  Solons  (former  Mongolian  territory 
now  included  in  North  Manchuria)  reported  an  out¬ 
break  affecting  four  juries  in  July  and  August  1905. 
The  first  victim  was  a  young*  shepherd  working  in 
the  worst-infected  zone  (Chuduk  and  Chadatui).  On 
the  way  home  in  July  he  caught,  prepared  and  ate 
an  apparently  sick  tarabagan.  Sickness  developed, 
characterised  by  cervical  and  axillary  buboes  and 
lasted  for  20  days.  Towards  the  end  bloody  sputum 
appeared  and  he  died.  All  the  other  cases  can  be 
traced  back 'to  this.  Tabulation  as  follows  : — 


Jurte 

Persons 

Died 

Healthy 

Remarks 

1. 

6 

4 

2 

2. 

7 

1 

6 

3. 

5 

3 

2 

First  pat.  had  buried  corpse  at  j.  1. 

4. 

5 

3 

2 

,,  ,,  was  lama,  attended  j.  1. 

Total  23  11  12 


All  the  victims  had  buboes  (axill.  and  cervical)  ;  many 
showed  lung  complications. 
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No-  human  cases  were  reported  from  the  area  C.  In  area 
Dy  however,  both  epizootic  and  human  cases  were  seen  : 

n  Kashkadamov  records  the  death  of  2  Buriats  in 
Zaganorski  Tsan-Xondoi  ini  August. 

n.  8  miles  from  Cliindant  a  shepherd  died  in  September 
after  3-4  days  illness,  followed  in  quick  succession 
by  his  son  and  the  shaman  (sorcerer).  Another  shep¬ 
herd,  burying  the  dead  bodies,  also  fell  sick  with 
bloody  sputum  and  died  in  3  days. 

Area  E.  Besides  several  suspicious  cases,  one  undoubted 
plague  case  was  observed  in  an  inhabitant  of  Manchouli  who 
fetched  salt  from  the  lake.  He  fell  sick  on  Sept.  11  with 
axillary  bubo  and  died  three-  days  after. 

1906 :  The  epizootic  noted  in  1905  near  Abagaitui  raged 
again  in  1906.  A  Cossack  in  this  village,  suffering  from  tuber¬ 
culosis,  cia\ed  for  tarabagan  meat  which  he  considered  ex¬ 
cellent  for  nourishment  and  as  a  remedy.  His  dogs  brought 
him  ten  marmots.  He  fell  sick  on  Sept.  23  and  died  after 
4  days,  followed  by  his  wife,  relatives  and  friends  in  two 

ether  houses.  Up  to  Oct.  18,  6  (2  men,  3  women,  1  child) 
were  attacked. 


A  military  orderly  who  attended  some  patients,  reported 
sick  on  Oct.  19th  and  died  after  2  days  in  the  Manchouli 
Hospital.  Two-  more  cases  followed,  one  a  youth  at  Abagaitui 

and  another  a  soldier  at  Manchouli,  'both  contacts  to  the 
-orderly. 

It  seems  that  the  outbreak  was  mainly  pneumonic^1) . 


1907 .  In  190 1  Barikm  succeeded  in  establishing  prima 
facie  evidence  of  plague  in  a  tarabagan  shot  by  him  in  a 
suspected  locality.  His  findings  are  the  more  important  be¬ 
cause  not  far  from  this  locality  there  had  occurred  a  fully 
confirmed  plague  case  m  a  girl  (ret,  13).  All  details  in  this 
connection  are-  contained  in  the  paper  on  Wild  Rodents. 


.  1  equal  importance  is  the  history  of  a  woman,  aet.  4T, 

iallnig  sick  with  axillary  bubo  in  Substation  83  on  the  Tians- 

baikalian  Railway  or.  Sept,  4-7.  This  patient  had  not  been 

in  the  fields,  but  was  engaged  in  the  tarabagan  skin  trade. 

>ur  latest  investigations  prove  the  possibility  of  infection 

lough  skins.  We  have  personally  seen  in  1923  ectoparasites 

including  fleas,  on  marmot  corpses  and  also  on  moist  and 
dried  skins. 


(341)  Barikin,  Russki  Vr.,  1909,  pp.  538-540. 
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A  third  fatal  bubonic  case,  occurring'  in  Sept.  1907,  3 
miles  from  Haranor  was  also  due  to  tarabagan  hunting. 

1908 :  i.  Some  suspicious  cases  were  reported  in  the  middle 
of  August  at  Sun  in  Transbaikalia '342). 

ii.  Dudshenko(330)  relates  that  in  Kulusutai  (south  of 
Botrzia)  a  Cossack  of  Buriat  extraction  died  of  septicemic* 
plague  on  Sept.  25  and  that  through  his  relatives  the  infection 
was  carried  to  Mongolia. 

1910  :  This  historic  year  is  connected  with  the  great  Man¬ 
churian  epidemic  which  swept  over  Manchuria  and  North 
China  as  far  as  Peking  and  claimed  60,000  lives.  It  began 
quietly  in  the  sparsely  populated  tarabagan  regions  of  Trans¬ 
baikalia  killing  a  few  persons,  and  attracted  little  attention 
until  it  reached  Northern  Manchuria  where  the  Chinese 
Eastern  Railway  conveyed  the  infection  broadcast.  The  later 
course  of  the  disease  has  been  voluminously  described  in  several 
publications  of  various  languages.  Our  duty  here-  is  to  con¬ 
centrate  more  upon  the  early  phases. 

TV  he  n  studying  the  history  of  plague  two  main  methods 
of  spread  are  discernable,  namely  (i)  quick  method  through 
some  extraordinary  event  such  as,  war,  famine,  earth-quake 
or  other  catastrophe;  (ii)  slower  or  peaceful  method,  depending 
upon  usual  conditions  of  traffic  and  commerce.  In  the  first 
Manchurian  epidemic  we  notice  the  operation  of  this  peaceful 
means  of  spread.  The  increasing  demand  for  tarabagan  skins 
in  the  world  markets  attracted  a  large  host  of  hunters  to 
formerly  unfrequented  districts.  The  prize  of  a  marmot  skin, 
quoted  at  rouble  0.30  in  1907,  had  risen  to  rouble  1.20  in  1910'; 
700,000  skins  were  exported  from  Manchouli  in  1908,  2J 
millions  in  1910.  Th  is  large  supply  was  produced  not  so’  much 
by  an  increase  of  hunting  as  by  an  increase  in  the  number  of 
hunters.  Not  less  than  11,000  Chinese  hunters  were  counted 
at  Manchouli  in  summer  1910,  and  in  October  of  the  same 
year,  4600  of  them  were  still  present. 

The  native  Buriats  and  Mongols  possessed  ancient  tradi¬ 
tions  and  long  experience,  which  taught  them  to  kill  the 
animals  by  shooting,  so  that  they  were  able  to  judge  whe¬ 
ther  their  prey  was  healthy  or  not.  A  sick  tarabagan  would 
be  sluggish  or  lame  and  would  he  left  alone  by  them.  Parties 
notified  one  another  of  the  infected  spots  soi  that  they  might 
avoid  them.  When,  notwithstanding  all  precautions  taken, 
the  disease  broke  out,  they  recognised  it  immediately  and  took 
drastic  measures,  such  as  leaving  the  sick  alone,  removal  of 
quarters,  etc. 


(342)  Pisemski,  in  Chmara-Barshevski,  p.  64. 
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This  example  was  followed,  though  quite1  unmethodically, 
by  the  Russians,  who-  had  settled  down  to  the  business. 

In  the  case  of  the  Chinese,  it  was  different.  The  new¬ 
comers  were  usually  raw  and  ignorant  coolies  from  the  villages 
of  Shantung,  who  had  never  seen  a  tarabagan  in  their  lives. 
They  knew  no  history  and  had  never  heard  of  plague  among 
the  animals.  Hence  they  caught  tarabagans  indiscriminately 
with  snares  and  even  congratulated  themselves  when  they  saw 
a  sluggish  one.  One  sick  animal  might  provide  the  spark  for 
an  epidemic.  Inexperience  and  overcrowding  in  underground 
inns  would  supply  the  necessary  fuel  for  its  spread.  This  state 
of  affairs,  slow  in  its  evolution,  was  not  grasped  by  even  the 
educated,  and  thus  disastrous  consequences  resulted  in  1910. 

The  following  data  of  epizootics  and  early  human  out¬ 
breaks  have  been  collected : 

A.  On  July  1  a  sanitary  commission  in  Aksha  discussed  a  tele_ 
gram,  of  the  Ataman  of  the  Duroevski  Stanitza,  reporting 
Tarabagan  disease’  among  natives  near  the  liver  Gan 
(right  tributary  of  the  Argun).  This  news  was  twice 
confirmed,  but  no  preventive  measures  were  undertaken. 

B.  A  party  of  hunters  in  the  service  of  a  certain  Popov 
(baptized  Chinese)  put  up  in  August  two  tents  on  the 
eastern  shore  of  the  Argun,  30  miles  from  Kailastui. 
Towards  the  end  of  August  some  disease  broke  out  among 
them  and  when  the  master  visited  the  camp  in  middle  of 
September,  he  found  that  : 

in  one  tent  had  died  .  4  out  of  5  inmates. 

in  the  second  .  3  ,,  ,,  6  ,, 

Total  .  7  out  of  11  inmates 

The  remaining  four  had  fled  to  Manchouli  and  could 
not  be  found(M5h 

C.  The  interpreter  of  the  Chinese  frontier  post  Kailastui 
reported  that  at  the  end  of  August  four  Chinese  had  died 
in  quick  succession.  All  showed  bloody  sputum.  (These 
four  persons  might  be  the  same  as  these  reported  to  have 
escaped  to  Manchouli. — Ed.). 

Chmara-Barshevski  (Chief  Sanitary  Surgeon  of  the  Ch. 
Eastern  Railway)  who  investigated  the  matter,  thinks  it  prob¬ 
able  that  the  disease  at  Manchouli  commenced,  not  on  Oct. 


(343)  Malov,  in  Chmara-Barshevski,  1.  c. 
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12,  as  officially  stated,  but  early  in  September.  There  was 
also  private  information  that  at  the  beginning  of  September 
some  Chinese  had  died  suddenly  with  cough  and  bloody 
sputum.  The  contacts  ran  away,  and  some  probably  died. 
Our  own  investigations  showed  many  cases  in  the  Chinese  inns 
in  late  September. 

D.  The  demand  for  tarahag'an  skins  also  affected  Hailar  city 
on  the  Chinese  Eastern  Railway.  Up  to  1908  this  place 
played  no  important  part;  but  in  1909  400,000  skins  were 
collected  there  and  in  1910  nearly  a  million  was  supplied 
by  5000  hunters.  These  men  hunted  near  the  U  gun  or 
lakes  on  the  rivers  Emengol  and  Mergen,  a  district  avoid¬ 
ed  by  the  Mongols  in  1910,  because  in  April  several  of 
them,  hunting  near  the  Mergen  lake  and  river  had  been 
struck  fatally.  Over  *20  Mongols  then  died.  Vodakoff, 
Chmara-Barshevski’s  informant,  was  warned  by  the  Mon- 
gols  to  avoid  some  infected  tents,  where  Chinese  hunters 
had  died.  These  reports  were  confirmed  from  other  quar¬ 
ters,  as  well  as  the  news  of  an  epizootic  near  the  river 
Emengol.  It  is  thus  quite  possible,  according  to1  Chmara- 
Barshevski,  that  Hailar  was  infected  directly  from  the 

7 

adjacent  steppes(344). 

E.  The  evidence  brought  forward  at  the  Mukden  Confer¬ 
ence^45)  may  now  be  taken.  Ch’uan,  sent  by  the  Chinese 
Government  to  investigate,  reported  that  several  Chinese 
carpenters  had  died  with  pneumonic  symptoms  m  Dauria 
(Transbaikalia)  on  September  16th  and  that  plague  was 
imported  from  there  into  Manchouli.  As  this  neighbour¬ 
hood  abounded  in  tarabagaiis,  it  was  quite  possible  for  the 
prevailing  epizootic  to>  affect  a  number  of  foci  where  these 
thousands  of  hunters  earned  their  living.  Gray  also  re¬ 
corded  suspicious  eases  m  Aksha,  probably  of  marmot 
origin. 

Many  cases,  occurring  in  late  September  were  hidden  from 
the  authorities  and  thus  not  reported  officially.  By  the  middle 
of  October  pneumonic  plague  had  been  well  entrenched  at 
Manchouli.  Here  the  first  case  was  diagnosed  on  Oct.  12  in 
a  house  inhabited  by  tarabagan  hunters,  where  14  died  out 
of  40.  Only  one  patient,  a  hunter,  aet.  35,  was  found,  the 
contacts  having  all  escaped.  P.M.  performed  on  the  13th 
established  the  diagnosis  of  pneumonic  plague. 

Up  to  Nov.  12  there  were  found  158  sick  and  72  corpses. 
On  this  day  the  railway  authorities  decided  to  evacuate  the 


(344)  L.  c.,  p.  92. 

(345)  Ch’uan  Shao  Ching,  Conf.  Rep.,  p.  27;  Gray,  ibid.,  p.  192. 
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majority  of  the  poor  Chinese  population,  among*  whom  the 
plague  was  rampant.  Over  8000  persons  were  housed  in  goods 
waggons,  each  holding  10-15,  early  on  the  18th  and  kept  there 
until  Dec.  9.  This  evacuation,  carried  out  with  all  sanitary 
precautions,  produced  excellent  results,  from  Nov.  18  to  28, 
when  the  last  case  occurred,  only  58  cases  were  reported. 

The  patients  altogether  at  Manehouli  were  : 

Chinese  .  284,  died  284  Total  of  patients  .  294 

Russian  .  10,  ,,  9  ,,  corpses  .  842  P 

Total  .  294,  died  293  Grand  total  .  636? 

One  case,  alleged  to  have  recovered  after  12-13  days,  was 
a  child  (aet.  3)  whose  parents  had  died  of  plague.  He  was 
supposed  to  show  physical  signs  in  the  lungs<346-\  hut  as  no 
plague  'bacilli  were  seen  at  any  time,  the  case  seems  unproved. 

No  details  for  the  various  affected  localities  are  here  given f 
because  reference  can  he  made  to  the  Mukden  Report  of  1911. 

The  epidemic  spread  from  Manehouli  westward  back  into 
Siberia  and  eastward  into  China,  f  rom  Tsitsikar  it  branched 
northwards  as  far  as  Mergen,  halfway  between  Tsitsikar  and 
Taheiho  (Aigun).  Harbin  owing  to  its  strategic  situation  soon 
became  the  central  focus  of  infection.  From  here  it  continued 
eastwards  as  far  as  Hantaohotzu  but  did  not  reach  Suifenho 
or  Vladivostok.  Southwards  it  carried  death  broadcast  attack¬ 
ing  Shwangehengpu,  Changchun,  Kirin,  Mukden,  Shanhai- 
kwan,  Dairen,  Tientsin,  Peking,  Tsinan  and  C'hefoo.  Altoge¬ 
ther,  counting  from  Manehouli  to  Tsinan  (Shantung)  the  pest 
travelled  the  long  distance  of  1700  miles.  The  time  taken 
from  the  beginning  (Sept.)  till  the  end  of  the  epidemic  (April) 
was  7  months. 

The  approximate  number  of  deaths  was  as  follows^347' : 


Heilungkiang  Prov .  15,295 

Kirin  Prov .  27,476 

Fengtien  (Mukden)  .  5,259 

Mukden-Port  Arthur  .  76 

Mukden-Tientsm-Peking  . . 1,693 

P'eking-Hankow,  Chihli  Portion  .  173 

Peking-Pukow,  Chihli  and  Shantung  .  928 

Shantung  Peninsula  .  1,562 


Total  (approximate)  . .  52,462 


(346)  Chmara-Barshevski,  p.  65. 

(347)  Chmara-Barshevski,  1.  c.,  Gray  1.  c.,  Peking  1911. 
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In  Transbaikalia  the  number  of  cases,  according  to  the 
Russian  Railway  Repoit,  was:  — 

Dauria  . ?1‘2 

Substation  31  .  3 

Petrovski  Zavod  . 13 


These  figures  seem  too  smaJP348b 

The  number  of  those  who  succumbed  fighting  the  modern 
Black  Death  is  not  exactly  known,  but  the  following  incomplete 
list  is  given  : 

Deaths  among  sanitary  staff  : 


Locality 

Grade 

Deaths 

Remarks 

Manchouli . 

1  feldcher,  4  attendants 
fall  Russian) . 

5 

Among  636  cases 

Tsitsikar  . 

Sanitary  and  other  per¬ 
sonnel  . . 

105 

„  2032 

Harbin  . 

Railway  area:  3  doctors, 
2  students,  5feldchers, 
1  Sister,  21  Russian,  7 
Chinese  attendants,  2 
washermen,  1  Thibetan 
practitioner  . 

42 

Shwangchengpu 

Changchun  . 

Fuchiatien  (Chinese):  1 
doctor,  1  dresser,  4  na¬ 
tive  practit.,  2  French 
priests,  53  police  etc  , 
102  coolies,  4  cooks, 
69  ambulance  men,  63 

soldiers . 

100  coolies,  140  police  ... 

18  native  pract.,  24  nur¬ 
ses,  21  burial  coolies, 
5  disinfecters,  22 

emergency  coolies,  30 
grave  diggers  . 

299 

240 

120 

122 

Out  of  a  staff  of  2943. 

Out  of  200  coolies  and 
270  police. 

Total  number  of  person¬ 
nel:  320  butial  coolies, 
156  disinfecters,  120 
emerg.  coolies,  91  grave 
diggers. 

South  Manchuria 

2  doctors,  40  native  prac¬ 
titioners,  etc.  . 

I.  e.  2,66%  of  total  cases. 

Cihefoo  . 

2  French  Sisters . 

2 

Tientsin . 

2  doctors,  2  students, 
1  midwife . 

5 

Total  cases  111. 

Other  places  ... 

Native  practit . 

2 

(348) 

Total 

942 

(348)  Mukden  Rep.,  p.  32. 
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A  moderate  statement  shows  that  one  out  of  sixty  deaths 
occurred  among  the  sanitary,  burial  and  other  personnel. 

A  few  remarks  may  be  made  about  the  types  of  plague 
met  with  during  the  epidemic.  The  ‘septicemic’  type,  i.e. 
a  form  of  plague  with  a  course  too  rapid  to  develop  marked 
lung  symptoms,  corresponding  to  the  ‘pulmonary’  type  men¬ 
tioned  m  our  Report  1918-21,  perhaps  played  a  not  unimport¬ 
ant  role ;  not  sufficient  attention  has  been  paid  to  this,  but 
some  observers  mention  it  distinctly. 

Though  the  contrary  was  stated  occasionally,  there  is  no 
doubt  that  rare  cases  of  the  bubonic  type  were  met  with ;  no 
definite  statement  was  made  at  the  Mukden  Conference  regard¬ 
ing*  their  pathogenesis  except  in  one  case  of  cervical  bubo 
reported  by  Fujinami  where  an  infection  from  the  fauces  was 
presumed^550),  lire  buboes  were  not  all  cervical,  as  Murata 
quoted  one  in  the  femoral  region(351). 

Recoveries  :  Besides  the  case  reported  from  Manchouli 
mention  must  be  made  of  the  three  instances  discussed  at  the 
Mukden  Conference  by  Abe.  Plague  like  bacilli  were  seen  in 
their  sputum  (only  microscopical  examination).  The  attitude 
of  the  Conference  towards  these  cases  was  very  sceptical. 

Carriers  :  i.  The  case  of  Mrs.  Liu  of  Mukden  attracted 
much  attention  at  the  Conference.  This  lady,  sole  survivor 
of  a  plague  stricken  family,  infected  to  all  appearances  the 
inmates  of  all  three  houses  visited  by  her.  She  herself  remain¬ 
ed  healthy  ;  neither  her  sputum  nor  her  serum  gave  any  in¬ 
dications  of  plague. 

ii.  Askanoff(352)  found  on  four  occasions  plague-like  bacilli 
in  the  sputum  of  apparently  healthy  contacts  (2 
Russian,  2  Chinese).  Cultures  from  the  sputum  of 
all  four  and  animal  experiments  with  the  sputum  from 
one  gave  negative  results.  This  evidence  seems  in¬ 
complete. 

iii.  A  positive  experimental  result  was  obtained  by  Pad- 
levski  and  Zlatog*oroff(333)  with  materials  swabbed  from 
the  mouth  of  a  Chinese  attendant.  The  inoculated 
gp.  died  of  plague  after  34  days.  Unfortunately  the 
attendant  had  left  the  service,  as  the  epidemic  was 
was  then  at  its  end.  Thus  it  is  undecided  whether 


(349)  Christie,  Mukden  Rep.,  p.  166. 

(350)  Ibid.,  p.  151. 

(351)  Ibid.,  p.  150. 

(352)  Chmara-Barshe'vski’fc  Rep.,  p.  317. 

(353)  Z.  f.  Bakt. ,  Ref.,  Bd.  55,  1912,  p.  354. 
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lie  was  a  healthy  earner  or  in  Die  early  stages  of 
plague  infection. 


Perhaps  one  of  the  most  extraordinary,  and  withal  eon- 
soling*  features  of  the  1910-11  epidemic,  was  the  apparent 
immunity  of  the  native  Chinese  physician  Ru  (aet.  42)  and  his 
assistant  Chia  (aet.  28)  who  had  charge  of  the  plague  house  in 
Fuchiatiem  before  the  arrival  of  the  modern  medical  staff.  For 
weeks,  day  and  night,  these  faithful  men  were  at  their 
post  attending*  to1  the  sick  and  dying,  neither  wearing  a  mask 
nor  adopting  any  sanitary  precaution,  and  yet  they  lived 
through  this  terrible  epidemic.  At  least  1,200  patients  passed 
through  their  hands,  and  while  other  attendants  in  the  hospital 
died,  these  two  men  survived.  They  were  in  charge  for  six 
weeks,  until  the  plague  house  was  burnt  down  by  order.  It 
was  asserted  that  Ivu  bad  had  a  slight  attack  of  plague  through 
accidental  pricking  of  his  finger  by  a  needle  which  he  had 
used  for  acupuncture  upon  a  pat:enC35t:).  His  immunity  might 
therefore  have  been  acquired. 

v  g 

Rot  less  marvellous  perhaps  was  the  example  of  Dr. 
Haffkine,  who  was  in  charge  of  the  Russian  plague  hospital. 
1  hough  he  was  in  constant  attendance  upon  the  patients,  he 
seldom  wore  a  mask  and  yet  came  out  of  the  epidemic  un¬ 
scathed. 


1911 :  The  great  pneumonic  epidemic  ended  in  the  early 
spring  of  1911.  Naturally  it  had  drawn  the  attention  of  all 
concerned  to  the  originally  infected  districts  and  to  their  rodent 
population.  A  number  of  expeditions — both  Chinese  and 
Russian — were  undertaken  in  summer  1911.  These  obtained 
ample  information  on  the  subject*355)  and  found  plague  sick 
tarabagans  in  a  few  isolated  instances. 

These  important  findings  are  mentioned  in  the  article  on 
Wild  Rodents. 


Epizootics  were  located  in  the  following  areas  : 

A.  2  miles  from  Sharasun  (station  of  Transbaik.  Ry.,  28 
miles  fr.  Mancbouli). 

B.  Near  the  lake  Chabarda  (16  miles  south  of  Sharasun). 

C.  Near  post-station  Arabulak  (37  miles  from  Borzia  on 
Transbaik.  Ry.,  76  miles  from  Manch.) 

In  September  1911  a  small  outbreak  occurred  in  the  village 
Nadarovsk,  §  mile  from  Sharasun  station  and  was  apparently 


(354)  Mukden  Rep.,  p.  232. 

(355)  N.  Manch.  PI.  Pr.  Serv.  Rep.,  1911-13,  p.  9. 
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connected  with  aiea  A.  1  he  first  victim,  a  Cossack,  aet.  48, 
liad  been  in  the  fields  before  he  fell  sick  on  Sept.  1.  As  no 


buboes  were  found,  his  case  was  probably  septicemic.  This 
patient  infected  : 

H  is  daughter  . aet.  20  ?  septicemic 

,,  son  .  ,,  14  cervical  bubo 

,,  son-in-law  .  ,,  2G  eerv.  and  ax.  'buboes 

and  the  batter’s  father  ?  septicemic 

Total  .  5  cases  (16  other  cont.  rem.  healthy). 


Besides  this  outbreak  two  occurring  in  summer  1911  may 
be  noted  : 

i.  Among  the  Mongols  camping  near  the  river  Gan 
(see  1910),  in  mid  June.  15  nomads  and  2  lamas 
attending  them  died. 

ii.  In  Akra,  near  the  Nertchinsk  Factory  (near  the 
Argun  river)  at  the  end  of  June.  Bubonic  cases 
among  nomads. 

When  the  outbreak  in  Nadarovsk  ended  on  Oct.  10, 
rumours  began  to  circulate  that  there  were  suspicious  cases  in 
Dauria,  where  many  Chinese  were  employed  in  the  construction 
of  military  barracks.  A  medical  commission  visiting  Dauria 
found  out  that  there  had  been  two  suspicious  cases  among  them  ; 
one  of  them  had  fever  and  bloody  sputum.  Both  died  on  the 
way  whilst  being  transported  to  Manchouli.  Probably  no 
plague  was  present,  otherwise  a  big  outbreak  would  have 
resulted  among  the  others''366). 

The  passenger  traffic  was  then  medically  inspected  at 
M  anchouli.  <  oily  one  plague  case  with  tonsillitis  was  detected 
on  Oct.  17th  in  a  Cossack  arriving  from  Dauria. 

1912  :  Three  fatal  pneumonic  cases  were  reported  in  late 
autumn  among  Cossacks  who-  had  eaten  flesh  of  dead  tara- 
bagans(357).  These  were  confirmed  by  Haffkinet358).  No  details 
are  obtainable  as  to  the  exact  location. 

1914  :  A  considerable  outbreak  occurred  at  UaranoF559). 
Its  source  is  apparently  the  Zasulan  valley — the  same  locality 
where  we  and  Sukneff  found  an  epizootic  in  1923.  The  first 
case  occurred  in  a  Cossack,  aet.  53,  who  hunted  at  the  end  of 
July  and  died  on  Aug.  ti.  The  spread  of  the  infection  is  shown 
in  two  tables.  All  the  cases  except  one  ware  among  relatives. 


(356)  Chmara-Barshevski,  Suppl.,  p.  74. 

(357)  L.  G.  B.  R.  1912-13,  p.  73 ;  Clemov,  Lancet,  1913,  June,  p.  1698. 

(358)  N.  M.  PI.  Pr.  S.  Rep.,  1911-13,  p.  15. 

(359)  Wassilevski,  Vj.  Guig.,  Febr.  1915,  pp.  178-201. 
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(a)  Age  and  sex  incidence: 


Sex  of  att.  No.  Aye  : 

Men  .  3  53,  19,  ? 

W  omen  .  9  53,  37,  29,  19,  14  ;  4  undet. 

Children  .  6  6,  5,  4,  3,  H,  11  months 

Total  .  18 

(b)  Situation  of  bubo  : 

Site :  No.  Remarks  : 

Inguinal  .  10  1  with  see.  pn.  1  record. 

Axillary  .  6  1  with  sec.  pn.  1  record. 

Cervical  .  2 

Total  .  18  (3  record.) 


Wassilerski  believes  that  the  infection,  starting'  from 
wild  rodents,  was  spread  by  human  parasites  which  abound 
in  the  insanitary  houses.  In  any  case  no  infection  could  be 
proved  in  the  local  rodents  though  some  attention  was  directed 
upon  this  problem.  Eats  were  absent  ;  domestic  mice  seemed 
quite  frequent  and  apparently  rat-hares  also  lired  near  the 
houses. 


1916  :  Jetmar(560)  reports  two>  cases  : 

i.  A  Cossack  falling  sick  at  end  of  August  in  Nadarovsk. 

ii.  A  Buriat  shepherd  dying  about  the  same  time  in 
Turgo-Sungurskoi  (llauria  district). 

1919  :  A  small  outbreak  occurring  in  September  in 
Matsievskaja,  (12  miles  from  Manchouli  on  the  Transbaik. 
By.)  has  been  mentioned  in  the  paper  on  Wild  Rodents. 
Though  the  victims  had  handled  tarabagans(361)  it  is  more 
probable  that  they  were  infected  from  a  dead  hamster  brought 
into  the  house  by  their  caB360).  One  case  showed  right 
axillary  and  left  inguinal  buboes  and  another  bilateral  in¬ 
guinal  gland  affection.  Wassilevski*361)  again  points  out 
the  proximity  of  the  holes  of  small  rodents  to  the  houses. 

One  suspicious  case  occurred  in  a  Chinese  tarabagan 
hunter  11  miles  from  Matsievskaja  ;  his  dead  body  was  re¬ 
moved  by  his  friends  so  that  no  investigations  could  be  made. 
This  was  suspected  to  be  one  of  several  concealed  victims 
among  the  Chinese  hunters*361). 


(360)  Jl.  Transbaik.  Medi.  Soc.,  Nov.  1922,  pp.  1-13. 

(361)  Wassilevski,  Jl.  Harbin  Med.  Soc.,  1921,  No.  1-2,  pp.  27-37. 
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1920  :  This  is  another  fateful  year  as  it  marks  the  be¬ 
ginning*  of  the  Second  Manchurian  Epidemic.  The  brief 
notes(362)  relating  to  outbreaks  preceding-  it  in  the  summer 
and  autumn  are  now  supplemented  by  fresh  material  at  our 
disposal. 

At  the  end  of  April  it  was  reported  from  Haranor  (Trans¬ 
baikalia)  that  notwithstanding  the  cold  tarabagans  had  vacat¬ 
ed  their  holes.  The  inhabitants,  on  the  lookout  for  plague, 
claimed  to  have  seen  corpses  with  suspicious  signs.  The  Rus¬ 
sian  Plague  Detachment^560)  affirmed  that  they  saw  tara¬ 
bagans  leaving  their  holes.  Snares  were  freely  used  for  their 
capture.  Neither  in  that  nor  other  localities  (Oloviannaja, 
Boi  ’zia,  M  anchouli)  where  epizootics  were  suspected,  could 
sick  animals  be  found.  As  we  have  pointed  out/363)  this  early 
termination  of  the  hibernation  period  does  not  necessarily 
mean  any  extraordinary  event  in  the  burrows.  Furthermore, 
reports  were  current  of  a  heavy  mortality  among  marmots  in 
early  spring  when  food  was  scarce  and  enteritis  frequent. 
Anyhow  no  human  cases,  were  noted  during  this  spring  hunt¬ 
ing  season. 

Jetmar(36°),  who  studied  most  of  the  subsequent  out¬ 
breaks,  thinks  that  they  correspond  to  at  least  four  foci  each 
independent  of  the  others.  These  are  : — 

A.  Dauria  (36  miles  west  of  Manchouli  on  the  railway 
line).  There  in  the  middle  of  September  three 
soldiers  were  attacked  almost  simultaneously  by  fatal 
bubonic  plague.  Undoubtedly  they  were  infected  by 
tarabagans,  much  hunted  with  snares.  The  last  case 
died  on  September  20.  The  patients  showed  axillary 
or  inguinal  buboes. 

A  girl,  act.  13,  fell  sick  with  bubonic  plague  at 
the  same  time  in  substation  83  (8  miles  distant  from 
Dauria)  and  succumbed  in  the  Oloviannaja  Railway 
Hospital.  She  was  probably  infected  from  the  same 
focus,  though  the  mother  denied  any  contact  with 
tarabagans.  She  had  axillary  bubo. 

B.  Abagaitui  (on  Argun  river,  IT  miles  north-east  of 
Manchouli).  The  first  case  from  this  spot  (young 
Cossack)  was  diagnosed  on  September  IT  at  the  Man¬ 
chouli  Hospital,  when  bacilli  were  seen  in  the  smears 
from  inguinal  buboes.  It  is  however  almost  certain 
that  earlier  infections  had  occurred  in  his  family. 
The  father  had  died  in  the  middle  of  August  at  the 


(562)  N.  March.  PI.  Pr.  S.  R.  1918-21. 
(363)  Plague  in  Wild  Rodents. 
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Manchouli  Hospital,  the  diagnosis  being  typhus.  Two 
weeks  afterwards  two  daughters  succumbed.  The 
young  Cossack  recovered  in  the  hospital,  while  his 
mother  died  some  days  afterwards,  apparently  of 
pneumonic  plague.  The  total  is  five  cases. 

C.  Kailastui  (further  north  on  the  Argun  river).  Plague 
bacilli  were  found  in  smears  from  the  axillary  bubo 
of  a  Cossack  arriving  at  Manchouli  from  this  village 
and  dying  soon  afterwards.  His  landlord  in  Kailastui 
had  also  died  under  suspicious  circumstances. 

D.  Kapzagaitui  (on  the  Argun  river).  This  interesting 
outbreak  was  apparently  caused  by  ‘free  living’  fleas. 
Dudshenko  had  already  pointed  that  the  fleas  of  wild 
Transbaikal  rodents  emancipated  themselves  for  pro¬ 
longed  periods  from  their  hosts  and  led  an  indepen¬ 
dent  existence  in  the  steppe.  It  is  quite  probable 
that  such  insects  played  a  role  in  the  present  out¬ 
break.  It  was  maintained  that  the  infected  hay  har¬ 
vesters  did  not  hunt ;  on  the  other  hand  they  had  been 
so'  much  bothered  by  fleas  that  they  shifted  camp. 
A  Chinese  party  had  hunted  in  the  same  region  and 
had  left  a  pile  of  skinned  tarabagan  corpses  2  miles 
away.  In  the  Russian  camp  a  youth  as  well  as  a  girl 
fell  sick.  He  developed  an  inguinal  bubo  but  re¬ 
covered.  The  girl  died  and  infected  members  of  her 
family.  A  chronological  list  is  appended  : 


Date  sick  : 

Result : 

Young  Cossack  _ 

_  Aug.  2 

Recovered . 

Girl,  aet.  13  . 

9 

.  y  j  ~ 

Died  on  the  fields. 

vSon,  aet.  17  . 

.  8 

Died. 

Father,  aet.  50  .  . 

.  15 

y  y 

Girl,  aet.  8  . 

„  19 

y  y 

Mother,  aet.  50 

„  21 

y  y 

^  v  •  . .  7  7  “  1  7  7 

Total  .  6  cases,  mainly  with  inguinal  buboes. 


This  outbreak  terminated  in  the  second  half  of  August. 
As  stated  in  our  Report  1918-2*2,  the  earliest  suspected  cases 
occurred  at  Hailar  117  miles  east  of  Manchouli,  at  the  begin¬ 
ning*  of  October  among  some  Chinese  working  in  a  fur  factory. 
It  was  impossible  to  find  out  how  and  from  where  these  became 
infected.  Whether  the  infection  was  introduced  into  Hailar 
from  the  Transbaikalia  foci  or  whether  they  originated  in  some 
focus  nearer  Hailar  is  not  clear. 

There  is  no  need  to  give  any  further  mention  of  the 
1929-21  epidemic  in  the  Chinese  territory.  The  principal  data 


88  MANCHURIAN  PLAGUE  PREVENTION 

A 

have  been  published  in  our  previous  Report  (1918-22.)  Our 
description  ol  its  progress  in  the  Russian  Coast  Province 
(Vladivostok  and  district)  is  supplemented  bv  a  Report  of  the 


Soviet  authorities  (36^’  a  i 

summary  of 
•. 

which  is  given 

here. 

A.  General  survey. 

Locality  : 

Patients  : 

Corpses  : 

Total : 

Vladivostok  . 

....  209 

289 

498 

N  ikolsk-U  ssurisk 

....  10 

11 

21 

Suchang  Coal  Mines 

8 

0 

14 

Coast  Piovince  .  ... 

— 

17 

17 

Total  . 

267 

328 

550 

B.  Course  of  epidemic  in  Vladivostok  week  by  week  (April  4- 
September  1 7)  : 

N.B.— The  warm  seasons  embraced  within  these  months  should  be  noticed. 


Weeks  : 

Patients  : 

Corpses  : 

Remarks 

• 

• 

1. 

9 

10 

C  i 

X. 

• 

15 

12 

3. 

13 

99 

4. 

27 

50 

5. 

26 

59 

6. 

42 

17 

7. 

41 

32 

8. 

19 

21 

1 

inguin.  with  sec. 

pn. 

record. 

9. 

13 

i 

10. 

0 

3 

11. 

0 

4 

12. 

0 

1 

13. 

0 

2 

14. 

c; 

2 

1 

cervic.  fatal ;  2  s 

septic. 

15. 

4 

0 

2 

inguin.  2 

y  *. 

16. 

0 

9 

9 

y  y 

17. 

0 

2 

1 

J- 

„  i 

18. 

0 

4 

4 

y  y 

19. 

1 

9 

1 

pneumon. 

20. 

1 

1 

1 

axill. 

y  y 

1  intest  in 

91 

0 

2 

1 

3  3 

i 

69 

• 

9 

9 

3 

3  3 

i  „ 

23. 

0 

9 

2 

3  3 

Total 

208 

289 

(364)  Pn.  Epid.  in  the  Coast  Prov.  &  Vladivostok  1921  (Sacharoff,  Bjela- 
jeff,  Velmovski,  Meibom).  VI.  1922. 
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Remarks  upon  Table  B  : 

i.  During  the  first  weeks,  the  majority  of  patients  suf¬ 
fered  from  pneumonic  plague.  The  report  does  not 
mention  septicemic  cases  during  that  time,  but  it 
is  possible  that  some,  who*  died  quickly  in  the  ‘isola¬ 
tion  department’,  before  a  diagnosis  could  be  made, 
suffered  from  septicemic  plague.  Within  the  first 
six  weeks  of  the  epidemic  26  such  patients  were 
counted,  in  three  of  whom  pneumonic  plague  was 
diagnosed  at  p.m.  Of  the  remaining  23,  no  definite 
type  was  entered,  and  therefore  might  represent  the 
possible  maximum  of  septicemic  cases  in  a  total  of 
151,  thus  putting  the  percentage  of  septicemic  cases 

at  15.2% 

The  corpses  dissected  during*  the  first  wTeeks  show¬ 
ed  pneumonic  plague  in  an  “overwhelming  majority”. 
The  report  does  not  state  how  many  post  mortems  were 
performed  on  patients  succumbing  in  the  hospital  or 
how  many  on  bodies  found  in  the  streets.  Possibly 
the  incidence  of  septicemia  was  somewhat  higher 
among*  the  latter. 

Apart  from  this  all  evidence  points  to  the  fact 
that  septicemic  cases  w*ere  not  frequent  m  the  early 
days  of  the  outbreak,  while  their  incidence  wras  high 
towards  the  end.  We  observed  a  similar  distribution 
in  Harbin  and  wish  to  lay  stress  upon  this  confirma¬ 
tion  of  our  findings.  We  pointed  out  in  our  previous 
report  that  those  patients  with  septicemia  are  less 
infectious  than  those  with  pneumonic  plague  and  we 
might  see  m  the  high  incidence  of  such  less  infectious 
cases  towards  the  end  of  the  epidemic  an  explanation 
of  the  self'  limitation  of  pneumonic  outbreaks.  We 
emphasize  again  the  importance  of  this  aspect. 

The  authors  of  the  WTadivostok  report  are  inclin¬ 
ed  to  connect  this  high  incidence  of  septicemic  plague 
at  the  end  of  the  outbreak  w  ith  a  diminution  in  virul¬ 
ence  of  the  invading  ^organism.  The  warm  weather 
might  suggest  such  an  explanation,  hut  this  has  been 
often  disproved  by  much  epidemiological  and  experi¬ 
mental  evidence. 

ii.  The  statistics  given  to  show  the  incidence  in  different 
races  are  emitted,  because,  in  cur  opinion,  no  racial 
immunity  exists  in  pneumonic  plague  and  any  ap¬ 
pearance  of  such  may  be  explained  by  social  condi- 
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tions.  The  Vladivostok  report  Confirms  this  opinion 
when  stating*  that  whole  classes  of  the  Chinese  popula¬ 
tion,  e.g. ,  the  servants  of  Russian  families,  escaped 
the  fate  of  their  brethren  who  were  exposed  to  in¬ 
fection  in  crowded  quarters. 


1 

2 

3 

1 

1 


The  fnortality  among*  the  sanitary  staff  was  as  follows  :  — 

sister  (working*  in  wards  and  admitting  patients) 

feldchers  (working  in  isolation  wards) 

attendants  (2  working  in  plague  waids,  one  in  observation 

ward) 

(working  outdoors,  coll,  corpses  and  transport, 
pat.) 

$ 

(working  in  pi.  train,  coll,  corpses  and  trans¬ 
port.  pat.) 


y  y 


y  y 


8  Total. 


iii.  Recoveries  and  healthy  carriers. 

A Ve  have  mentioned  already  (Table  B)  that  one 
patient  recovered  from  bubonic  plague  and  secondary 
pneumonia.  This  is  the  only  case  of  recovery  of  con¬ 
firmed  plague  at  Vladivostok  during  the  1921 
epidemic.  The  report  lays  some  stress  upon  the  fact 
that  out  of  184  patients  admitted  into  the  plague 
wards,  18  (9.7%)  were  discharged  healthy.  The 
authors  take  for  granted  that  these  had  plague  and 
apparently  believe  in  a  mild  form  in  pneumonic 
plague,  corresponding  to  pestis  minor  in  bubonic 
plague.  The  history  of  only  one  instance  is  given  in 
the  report ;  the  others  are  merely  recorded  as  having 
entered  the  plague  ward  and  come  out  alive  ! 

The  patient  in  question,  a  Chinese,  was  admitted 
on  Alay  20.  He  complained  of  having  headache  and 
slight  cough  for  two  weeks.  Plague  bacilli  were  seen 
in  his  sputum  on  admission  and  on  the  *27th  ,  samples 
bacilli  were  seen  in  his  sputum  on  the  27th;  samples 
seen  on  28th  were  negative,  while  on  the  29tli  ‘sus¬ 
picious’  bacilli  were  found.  Sputum  was  negative 
for  B.  P.  on  the  30th,  when  patient  received  120  c.c. 
of  anti- plague  serum.  The  patient  made  an  unevent¬ 
ful  recovery,  was  sent  on  June  1  to  the  isolation  wards 
and  later  on  dismissed.  No  data  about  fever  or  lung 
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symptoms  are  given,  and  from  the  above  it  would 
seem  rather  probable  that  this  mail  was  a  carrier  and 
not  one  suffering*  from  a  hypothetical  7 lestis  pneu- 
monica  minor.  A  similar  procedure  might  have  been 
made  in  some  other  patients  who  left  the  plague  hos¬ 
pital  alive,  but  in  view  of  our  experience  in  Man¬ 
churia,  these  like  the  detailed  case  above  should  be 
classed  under  ‘healthy  carriers’  rather  than  actual 
cases. 

iv.  Observations  upon  plague  in  rats. 

The  incidence  of  plague  among  rats  in  pneumonic 
outbreaks  has  been  mentioned  in  former  pages.  For 
instance,  Indian  observers  admit  the  possibility  that 
pneumonic  plague  may  pass  from  man  to  rat,  and 
that  the  rat  in  its  turn  may  cause  bubonic  plague  in 
man.  In  the  Astrakhan  districts  such  results  have  not 
been  obtained.  During  the  first  Manchurian  outbreak 
(1910-11)  no  rat  plague  was  found,  though  numbers 
of  animals  were  investigated  at  several  localities  in 
North  Manchuria  and  South  Manchuria.  In  the  1921 
outbreak  no  infected  rats  were  observed  throughout 
Manchuria. 

In  view  of  this  negative  evidence  it  is  interesting 
to  see  that  two  infected  rats  were  found  in  Vladi¬ 
vostok.  They  were  delivered  to  the  laboratory  on 
June  24  and  25  respectively.  Unluckily  both  speci¬ 
mens  were  unfit  for  maeroscopical  examination,  so 
that  rhe  presence  of  buboes  could  not  be  determined. 
It  seems,  however,  that  one  of  the  animals  had  pos¬ 
sibly  subacute  changes  as  shown  by  nodes  in  the  kid¬ 
neys.  Plague  was  confirmed  by  all  tests.  The  report 
mentions  the  absence  of  any  epizootic  on  a  consider¬ 
able  scale  among  the  rats,  an  assertion  confirmed  by 
no  further  invasions  among  the  rat  population  at 
Vladivostok  after  the  epidemic. 

A  summary  is  given  below  showing  the  course  of  the  1921 
epidemic  in  1  vansha ikaiud^K 


(365)  Jetmar,  Unpublished  Russian  paper. 
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Locality 


on  Chin,  territ. 

.  Opp.  Kapzag: 
on  Chin,  territ. 


v.  Substation  86. 

vi.  Mazievskaja 
(Quarant.  st,).... 

vii.  Chankyr  _ 

viii.  Borzia  . 


Started 

Ended 

No. 

cases 

Mode  infection 

Jan.  25 

Feb.  20 

?  5 

Through  pat.  from  Dalainor. 
—  All  pneumon. 

Feb.  1 

7 

?  3 

Through  pat.  from  No.  i.— 
All  pneumonic. 

Jan.  27 

Feb.  13 

10 

Through  man  inf.  from  No 
i. — All  pneumon. 

Feb.  13 

,,  20 

6 

Thr.  man  inf.  in  Manchoub. 
—  All  pneumon.  One 
patient  comm,  suicide 
showing  at  p.m.  early  sta¬ 
ge  of  pneumonic  pi.  (366). 

»  28 

March  4 

2 

1  pneumon.,  1  bubon.  (366). 

p 

,,  9 

3 

Fr.  Manchouli.  All  pneum. 

March  1 

„  1 

1 

Pneumon. 

3 

c* 

1 

Discharged  fr.  Matsievskaja 
after  5  days  quarant.  Fell 
sick  in  train.  Pneumonic. 

Total 

?  31  ( 

30  pneumon.,  l  bubon.) 

Discussion  of  bubonic  coses  in  1921.  In  our  Report  1918- 

22  ue  i  e  marked  upono  the1  rarity  of  bubonic  cases  during  fbe 
19*21  outbreak. 

Ihe  occurrence  oi  such  bubonic  cases  during1  pneumonic 
outbreaks  is  interesting-  but  difficult  to  explain.  The  presence 
of  cervical  buboes  may  be  partly  explained  by  an  infection 
through  the  mucous  membranes  of  the  eye,  nose,  mouth,  etc. 
Axillary  and  cubital  buboes  might  be  partly  due  to  an  en¬ 
trance  of  infection  through  some  wound  in  the  fingers.  In 
this  respect  a  case  reported  from  Transbaikalia^336^  deserves 
mention  :  The  wife  of  a  railway-guard  admitted  a  woman 
•suffering  front  pneumonic  plague  into  her  house.  When  the 
patient  began  t o  soil  the  hut  with  her  bloody  sputum,  she 
was  evicted.  The  Plague  Detachment  found  her  dead  near 
the  railway  and  confirmed  the  diagnosis  at  p.m.  Visiting 
the  hut,  they  found  the  house-wife  wiping  away  the  sputum. 
Hei  fingers  then  showed  scratches.  Five  days  afterwards  a 
bubo  was  discovered  over  rig'ht  elbow.  This  suppurated  on 
the  sixth  day,  patient  died  of  heart  failure  on  the  9th.  No 
lung  symptoms  were  noted. 

Regarding  inguinal  buboes,  observed  several  times  dur¬ 
ing  the  1920-21  outbreak,  no  direct  infection  is  possible  in 
cold  Manchuria.  T  his  is  also  not  probable  for  Vladivostok, 
wheie  people  do  not  walk  barefooted.  T'hei  only  conclusion 
is  an  -infection  through  parasites.  At  Vladivostok  there  is 


(366)  Jetmar,  Z.  f.  Hvg.  &  Inf.  Kr.,  1923,  p.  322. 
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a  remote  possibility  that  rat  fleas  played  a  role.  On  the 
other  hand,  we  believe  the  role  of  ecto- parasites  in  man  to 
be  more  important  in  such  cases  where  no-  direct  entry  of  the 
plague  organism  is  possible. 

1921  :  The  pneumonic  epidemic  in  Transbaikalia  ter¬ 
minated  in  spring*.  The  next  autumn  we  announced  the  dis¬ 
covery  of  infected  taiabagans  by  the  Russian  Plague  Detach¬ 
ment.  It  was  proved  that  an  epizootic  raged  in  the  districts 
around  Soktui  (65  miles  from  Manchouli). 

Several  human  outbreaks  apparently  independent  of  one 
another  were  observed  in  the  second  half  of  the  year  : 

A.  Dauria  (38  miles  from  Manchouli,  30  miles  fr. 
Soktui).  The  first  two  cases  occurred  in  two  rail¬ 
way  employees  (station  master  and  pointsman)  who- 
had  attended  a  hay -harvest  7  miles  north-west  of 
Dauria  and  had  come  in  contact  with  tarabaganst367). 
The  first  man  developed  a  cervical  bubo  in  the  fields 
on  Aug.  8  and  was  admitted  into  the  military  hos¬ 
pital  at  Piorzia.  He  denied  any  excursion  to  the 
steppe  and  complained  only  of  sore  throat  and 
dyspnoea.  Angina  Ludovici  was  diagnosed  and  an 
operation  performed  by  Dr.  Guruleff  assisted  by  an¬ 
other  doctor  and  a  sister.  They  used  no  gloves.  No¬ 
pus  was  found  and  the  patient  died  of  suffocation 
three  hours  afterwards  (Aug.  12).  Dr.  Guruleff  per¬ 
formed  the  p.m.  next  day  (with  gloves)  and,  suspect¬ 
ing  anthrax,  took  all  precautions.  The  second  victim 
(pointsman)  reported  sick  on  the  13th  and  died  on  the 
17th  showing  cervical  buboes.  Dr.  Guruleff  himself 
felt  unwell  two  days  after  the  operation  wfith  cellulitis 
of  thei  middle  right  finger  where  he  had  formerly 
seen  a,  scratch.  He  developed  a  right  axillary  bu bo¬ 
und  died  on  the  evening  of  17th.  The  next  man 
affected  with  plague  was  an  attendant  Rogov,  who 
had  lent  some  assistance  at  the  p.m.  of  the  station 
master  and  had  attended  the  doctor.  He  was  found 
dead  on  Aug*.  19,  showing  no  buboes,  only  B.P.  m 
blood.  Both  the  assistant  and  the  sister  who  helped 
Dr.  Guruleff  at  the  operation  and  a  feldcher  who 
took  an  active  part  in  the  p.m.  with  unprotected 
hands,  escaped  infection. 

B.  Haranor  (16  miles  w.  of  Dauria).  A  repair  worker,, 
after  having  skinned  a.  tarabagan  on  Aug.  1/,  de¬ 
veloped  an  axillary  bubo  on  19th  and  died  on 
25th(368).. 


(367)  Krotkoff,  Jl.  Transbaik.  Med.  Soc.,  1923.  pp.  347-363. 
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C.  Substation  83  (between  Dauria  and  Haranor).  A 
boy  who  had  handled  a  dead  tarabagan  and  from 
whom  a  tara.ba.gan  flea  was  picked  up  on  Aug.  *28, 
developed  axillary  bubo  on  Aug*.  31  and  died  on 
Sept.  1. 

D.  Mulino  (80  miles  away  from  Railway).  An  ex¬ 
soldier  having  killed  and  skinned  a  sick  tarabagan, 
developed  an  axillary  bubo  on  Sept.  15  and  he  was 
followed  bv  others,  thus 


Age  : 

Date  sick  : 

Result : 

Brother  . 

...  6 

Sept.  24 

I). 

Sept.  27 

M  . 

7 

„  25 

I). 

,,  27 

;  1  . 

..  10 

„  26 

I). 

„  28 

Sister  . 

..  18 

„  26 

D. 

28 

Father  . 

..  45 

Oct.  1 

D. 

Oct.  4 

Man  (contact)  ... 

9 

„  i 

D. 

„  5 

Brother  . 

91 

„  4 

D. 

u  6 

Sister  . 

. .  12 

„  10 

D. 

,,  12 

)  > 

13 

„  13 

Recovd. 

Total  . 

..  10 

(7  axillary, 

3 

inguinal 

bub.) (568). 

1922  :  A.  At  the  end  of  July  a  suspicious  case  was  reported 
in  Railastui. 

B.  At  the  end  of  September  we  were  advised  by  tele¬ 
gram  that  5  cases  of  pneumonic  plague  had  oc¬ 
curred  at  Haranor.  This  information  was  alarm¬ 
ing  and,  at  the  same  time,  surprising.  For  hitherto 
pneumonic  cases  have  developed  on  a  soil  well 
prepared  by  preceding  bubonic  cases. 

Personal  investigations  conducted  by  our  staff 
(I)rs.  Chun  and  Kwan)  revealed  that  the  follow¬ 
ing  cases  had  occurred  in  one  family  : 


Age 

I 

Sick  : 

Died  : 

Girl 

17 

Begin  of  Sept. 

After  9  days  of  ‘pneumonia’ 

Father 

47 

? 

Sept.  12 

?  Sept.  15  of  pneumon.  pi. 

Mother 

44 

9 

„  18 

19 

)  )  y  y  y  y 

Sister 

11 

i,  18 

19 

ii  1 1  ii  n 

Brother 

Total 

12 

5 

„  18 

,,  20  ?  septicemic  pi. 

(368)  L.  c.  3 

Snkneff,  Publ.  Harbin 

Med.  School,  No.  I,  pp.  215-234. 
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Owing  to  lack  of  education  the  inhabitants  of  Ha  ran  or 
were  rather  savage  and  on  this  occasion  treated  the  Pla<»ue 
Staff  violently. 

1  lie  first  patient  was  seen  only  by  a  feldcher  who 
diagnosed  pneumonia,  though  pain  in  the  axilla  was  present. 
She  refused  any  examination  but  there  is  reason  to  suspect 
that  she  had  bubonic  plague  with  secondary  pneumonia. 
When  the  mother  died,  the  villagers  accused  Dr.  K  rot  k  off  of 
having  introduced  infection  into  the  family  and  locked  him 
and  3  assistants  in  the  house.  The  doctor  had  to  stay  in  the 
same  loom  with  the  dying  girl  (aet.  11).  The  three  dressers 
attended  the  boy  (aet.  12)  in  another  room.  The  doctor, 
wearing  no  mask,  nursed  the  dying  girl  until  the  end,  but* 
when  not  occupied,  stayed  near  the  open  window  5  feet  away. 
Happily  one  dresser  managed  to  escape  and  fetch  a  military 
doctoi  w  ith  an  escort  irom  Dauna  who  rescued  thei  prisoners 
after  36  hrs.  confinement.  None  of  the  staff  was  infected. 

outbreak  was  not  originally  of  a  pneumonic  nature, 
this  is  proved  by  the  fact  that  the  first  case  had  secondary 
pneumonia  and  also  by  some  suspicious  cases  having  occurred 
snice  August  in  the  village.  Amongst  these,  5-7  children, 
from  10  months  to<  10  yrs.  old,  had  died  with  a  diagnosis  of 
meningitis’  by  an  inexperienced  dresser.  Further  cases  oe- 
<  uned  at  end  of  August  in  the  fields  in  a  peasant  (aet.  47) 
and  his  daughter  (aet.  17)  again  diagnosed  as  meningitis,  as 
well  as  in  a  girl  (aet.  8)  who  died  at  the  same  time  as  the 
fiist  authentic  case  and  showed  similar  symptoms. 


C-  A  (aet.  17)  smuggled  tarabagan  skins  from 

Substation  76  into  Manchouli.  In  order  to’  hide 
them  she  made  garments  of  them  which,  she1  wore 
in  direct  contact  with  her  skin.  She  fell  sick  on 
Sept.  19  and  died  after  a  week  in  the  Oloviannaja 
Hospital  with  axillary  bubo. 

D.  the  last  outbreak  at  Dauria  may  be  summarised 
thus(369). 


Boy 

Brother 

Mother 

Total  .. 


A/je  ; 

Sick  : 

Bubo  : 

10 

Oct.  12 

Inguin. 

12 

00 

, ,  _J_J 

)  i 

41 

OQ 

j ,  — o 

}  y 

3 


Result : 
Recovd. 

D.  Oct.  25 
D-  „  27 


i369)  ,7k,"e7  Sib„JIed'  JI"  1923'  Jan.-Mayj  Georgievski,  JI.  Transbaik. 
Med.  Soc.,  1923,  pp.  337-341. 
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Note  :  i.  Case  No.  3  was  8  months  pregnant.  The  foetus, 
dissected  at  p.m.,  had  no  macroscopical  signs,  hut 
smears  and  cultures  from  spleen  were  positive. 

ii.  The  outbreak  started  two  weeks  after  the  hiberna¬ 
tion  period  of  the  marmots.  No.  2  was  a  keen 
hunter  and  continued  till  very  late  in  the  season. 
Many  skins  and  much  unboiled  fat  were  found  in 
the  house.  Both  boys  greased  their  boots  with  this 
fat.  Sukneff(369)  found  on  corpse  of  No.  2  lb 
pedictrti  vestimentorum  in  which  plague  bacilli 
were  found  and  confirmed  by  cultures  and  experi¬ 
ments.  Guinea  pig  experiments  with  live  lice  pro¬ 
duced  negative  results. 

1923  :  The  outbreaks  in  this  year  are  discussed  in  the 
paper  on  Wild  Rodents  and  summarised  thus: 

A.  In  Konzinor,  near  Jakosho  (168  miles  east  of  Man- 
chouli)  a  man,  aet.  24,  fell  sick  May  19,  died  on  22 
with  axillary  bubo. 

B.  At  Haranor  (52  miles  west  of  Manchouli)  a  man, 
aet.  37,  fell  sick  with  axill.  bubo  May  16,  died  on  20. 

C.  At  station  83  (8  miles  from  Haranor)  a  girl,  aet. 
12,  fell  sick  with  axill.  bubo  on  Sept.  1,  died  on  3. 


Summary  of  1  ransbaikalia  : 

About  60  outbreaks  have  been  known  since  1863;  in  50  of 
them  we  counted  271  cases  of  plague,  whilst  in  about  10  their 
number  is  unknown. 

Of  these  271  cases  were: 


Not  determined  as  to  type 
Undetermined  bubonic  ... 

Cervical  buboes  . 

Axillary  buboes  . .  .. 

Axill  and  inguin.  buboes 
Axill  and  cervic.  buboes 

Inguinal  buboes  . 

Pneumonic  .  .  . 

Septicemic  . .  5 


Total  .  27 

Note  on  the  tabulation  : 


1 45  (. 

among 

them  20  initial  cases) 

16 

?  > 

) ) 

4  „ 

y  y 

10 

y  y 

}  j 

9 

~  ’  y 

t* 

44 

> » 

i  y 

15  „ 

y  y 

9 

rv' 

>  > 

)  t 

1 

y  i 

hJ 

>  > 

j  > 

1 

y  y 

38 

j  i 

?4  „ 

y  y 

?9 

y  y 

y  y 

■  4  >  > 

y  y 

5 

•>  > 

y  y 

9 

'■*’  y  y 

y  * 

27  t 

i  > 

y  y 

50  „ 

y  * 

exactness  in 

some  respects. 

We 

1110  a/UOV0  - x - ' 

attempted  nevertheless  to  present  such  a  summary  because 
certain  important  conclusions  may  with  safety  be  drawn  : 
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i.  In  i lie  overwhelming  majority  of  outbreaks,  for  which, 
we  have  complete  data,  the  initial  cases  were  of 
the  bubonic  type.  The  preponderance  of  axillary 
buboes  is  well  marked.  This  is  in  accord  with  the 
experience  of  McC'oy  in  plague  caused  directly  by  the 
Citellus. 

We  believe  that  the  axillary  buboes  of  the  initial 
cases  are  partly  the  result  of  a  direct  infection  (skin¬ 
ning  and  cutting  of  sick  animals)  whilst  the  others  are 
caused  by  the  tarabagan  flea.  An  infection  through 
the  eating  of  sick  animals  is  highly  improbable. 

ii.  Later  cases.  The  distribution  of  the  buboes  in  the 
later  cases,  though,  perhaps  not  quite  in  accord  with 
statistics  from  other  countries,  shows  a  considerable 
number  of  inguinal  in  addition  to  numerous  axillary 
and  rare  cervical  ones.  It  is  our  belief  that  those 
secondary  cases  are  mainly  infected  through  bites  of 
human  parasites  which  abound  in  the  huts.  The  role 
of  the  domestic  rodents  and  their  parasites  has  thus 
far  not  been  proved  and  seems  improbable. 


2.  Mongolia. 

There  have  been  many  outbreaks  in  Mongolia  since  1860. 
The  records,  however,  were  not  collected  by  a  trained  personnel 
but  by  occasional  expeditions  to  the  affected  areas  after  the 
events  and  thus  often  lack  essential  details. 

The  conditions  accompanying  plague  in  Mongolia  are  in 
many  respects  similar  to  those  of  Transbaikalia.  We  find  large 
tracts  of  the  country  populated  by  wild  rodents  (taraibagans, 
susliks,  baibacs)(370).  The  former  are  eagerly  bunted,  their 
skins  being  a  kind  of  currency  to  buy  tea  and  other  commodities 
with  from  the  travelling  merchants^71',  and  are  undoubtedly 
responsible  for  the  outbreaks.  The  measures  taken  against 
the  pest  by  the  population,  lamas  and  authorities  seem 
thorough.  For  instance,  sick  animals  must  be  notified,  and 
the:  spiritual  beads  (Gegen)  prohibit  hunting-  in  the  affected 
districts.  If  anybody  disobeys,  his  horse  and  saddle  are  taken 
from  him,  otherwise  be  goes  to  jaib373-'.  Even  special  officials 
are  said  to  be  appointed  in  North  Mongolia  to  supervise  the 
enforcement  of  such  laws*372*.  As  soon  as  disease  breaks  out, 
the  neighbours  avoid  all  contact  with  the  sick  and  quickly 
shift  their  camp,  especially  in  summer  time.  In  winter  this 


(370)  Zabolotny,  Arch.  Russes  de  Path.,  1899,  pp.  242-250. 

(371)  Skchivan,  ibidem,  1901,  pp.  603-612. 

(372)  Wassilevski,  Vj  Guig..  1915.  pp.  178-201. 
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measure  is  carried  out  only  m  case  of  extreme  necessity  be¬ 
cause  it  involves  great  difficulties.  It  is  realised  that  not 
only  is  touching  the  sick  dangerous,  but  also  their  hreat/i  is 
infective.  The'  lamas  try  to<  protect  themselves  by  smearing 
an  aromatic  ointment  round  their  mouth  and  noistrils.  I  he 
affected  families  themselves  try  to  evacuate  the  infected 
locality  as  soon  as  possible,  and  leave  often  their  sick  or  dying 
in  the  huts  while  they  stay  in  the  open  for  ‘101  nights,’  a 
period  considered  to  be  sufficient  to  remove  all  traces 
of  danger.  The  dead  bodies  are  rarely  burned;  the  scarcity 
of  wood  makes  this  possible  only  in  the  case  of  a  rich  or 
important  man  (lama).  Sometimes  the  whole  jurte  with  the 
dead  bodies  is  burned.  Most  often,  however,  the  dead  bodies 
are  left  on  the  open  ground (373). 


It  is  related  that  in  1908  a  contact,  the  sole  survivor  of 
an  infected  household,  took  refuge  in  a  monastery,  which 
as  a  result  was  shut  up  for  30  days.  Nobody  went  in  or  out. 
Daily  at  a  given  hour  all  inhabitants  assembled  in  the  court¬ 
yard.  Lamas  of  a  neighbouring  monastery  climbed  an 
adjacent  hill  and  counted  with  the  aid  of  their  binoculars,  if 
all  were  still  healthy (373;. 

Important  factors  concerning  the  limitation  of  plague 
outbreaks  are  the  sparsity  of  the  population  (190T  :  1,850,000 
in  a  territory  of  over  a  square  million  miles)  and  the  absence 
of  railways  and  other  means  of  quick  transportation. 

Plague  is  manifested  not  only  in  its  bubonic  form.  Com¬ 
plication  with  secondary  pneumonia  leads  to  frequent  pneu¬ 
monic  outbreaks. 


The  earliest  tales  about  plague  outbreaks  reach  back  toi 
the  sixties  of  the  19th  century^374).  Since  1886  almost  yearly 
outbreaks  have  been  recorded.  In  1896 — about  the  same  time 
that  plague  became  active  in  other  parts  of  Asia — they  began 
to  assume  comparatively  large  dimensions.  The  first  medical 
observer,  who  reached  the  affected  districts  in  the  So-len-ko 
valley  (Which  a  ng  district)  was  Matignon,  physician  of  the 
Erench  Legation  in  Peking.  His  observations^375)  were  sup¬ 
plemented  and  bacteriologieally  confirmed  by  Zabolotny(370). 

The  1896  epidemic  began  in  July  and  lasted  till  Novem¬ 
ber.  At  least  160  fatal  cases  were  counted  in  ten  villages  ; 
in  some  13-15%  of  thei  population  died.  About  one  third  of  the 
patients  showed  purely  pneumonic  characteristics  which  pre¬ 
vailed  mostly  in  the  last  1.}  months  of  the  epidemic. 


(373)  Dudsihenko,  ibid.,  1909,  pp.  1045--1089. 

(374)  Talko'-Grinzevich,  Przeglad  Lekarski,  1900,  No.  15;  Trambaik.  Gov. 
Rsp.,  1903,  No.  7. 

(375)  Arm.  d’Hyg.  Publ.,  Vol.  39,  p.  227. 
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In  1897  a  smaller  epidemic  was  noted  in  summer. 

In  1898  this  Weichang  district  was  visited  by  Zabolotny, 
as  24  cases  bad  been  reported  there.  He  himself  attended  16 
mare ;  of  these  7  were  pneumonic.  Zabolotny  states  that  in 
5  villages  with  658  inhabitants  about  -400  persons  died  during 
the  years  1896-1898. 

In  1899  only  a  few  cases  wrnre  observed  by  Damask  in  who 
had  travelled  from  Russia(376h 

In  this  year  the  pest  was  very  active  in  other  parts 
of  Mongolia^374, 571).  Apart  from  a  small  outbreak  in  spring, 
affecting  3  tarabagan  hunters  in  a  camp  133  miles  east  of 
Eobdo  (S.  W.  Mongolia)  the  following  foci  were  noted  : 

A.  Three  districts  in  N.  W.  Mongolia  (266-330  miles 
from  TTrga).  200-300  cases  in  September. 

B.  Kerulen  River,  N.  Ej.  Mongolia.  80  deaths. 

C.  Two  districts  in  S.  W.  Mongolia.  No>  figures. 

T).  Near  Hailar  in  Mongolia.  Two  families  died  in 
autumn  after  eating  diseased  tarabagans. 

Outbreaks  A  and  B  and  probably  C  were  mainly  pneu¬ 
monic  in  type).  From  1900  till  1905  Mongolia  seemed  free 
from  plague.  This  coincides  with  a  quiet  period  in  Transbai¬ 
kalia,  'which,  however,  vTas  more  apparent  than  real.  For 
instance,  an  expedition  made  by  SchreibeH377)  to  Mongolia,  in 
1905  arrived  too  late  to  find  any  patients,  but  reliable  reports 
convinced  him.  that  both  epizootics  and  human  cases  were 
present  in  1905  and  'previously .  The  human  outbreaks  (some 
bubonic)  were  limited. 

In  October  1908  the  disease  was  imported  from  Eulusutai 
(Transbaikalia)  into  Mongolia,  where  with  one  exception  all 
the  relatives  of  the  Gegen  (spiritual  head)  died. 

From  this  time  onward  no  direct  information  is  forth¬ 
coming  about  outbreaks  in  Mongolia.  A  Russian  doctor 
mentions^378)  a  prevalence  in  the  Ordos  country  and  other 
parts  of  Inner  Mongolia  in  August  1917  and  this  is  confirmed 
by  Chinese  reports,  that  a  ‘winter  sickness’  occurs  periodically 
in  those  parts.  Preshevalskp379)  speaks  of  the  presence  of 
tarabagans  in  the  Ordos  country. 


(376)  Korsakov,  Vj.  Guig.,  1900,  p.  676. 

(377)  Russki  Vratch,  1907,  pp.  289-292. 

(378)  China  Med.  J1 . ,  1918,  pp.  146-147. 

(379)  Qu.  fr.  Podbjelski,  Arch.  R.  de  Path.,  1901,  p.  254. 
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In  191 T  plague  was  active  in  tlie  Patseholong  district  of 
South  Mongolia.  These  parts  were  perhaps  the  main  distri¬ 
buting'  centres  for  the  1917-18  Shansi  epidemic ,  which  may 
now  be  discussed(380). 

SHANSI  EPIDEMIC. 

As  far  as  can  be  ascertained,  this  epidemic  started  from, 
the  Patseholong  district.  It  is  true  that  about  the  same  time 
a  limited  outbreak,  killing  50  persons,  was  reported  at  Mai-Uh 
in  Thibet  followed  by  25  more  in  Oct.  in  the  Moslem  Com¬ 
munity  of  Taochow  fOld  City)  m  Kansu  Prov.  These  parts 
are  too  far  from  the  Patseholong  zone  to  have  any  bearing 
upon  the  Shansi  outbreak. 

From  Patseholong  it  travelled  eastwards  to  Paot’ouchen 
and  Saratsi,  then  invaded  Suiyuan  and  Kweihua,  from  which 
it  spread  later  on  eastwards  to  Eengchen,  Tatungfu  and  the 
railways,  and  southwards  to  Soping,  Tsoyun,  Socliow,  through 
the  Great  Wall  into  Taichow,  Hsinchow,  and  neighbourhood 
of  the  capital  city  of  Taiyuanfu.  Isolated  cases  also  occurred 
afterwards  in  Hsuanhuafu,  Peking,  Tsinanfu,  Pengpu, 
Chengting,  and  even  Nanking  on  the  South  of  the  Yang-tse 
River. 

Altogether  a  vast  area  of  ground  was  covered,  comprising 
eight  provinces  (Southern  Mongolia,  Suiyuan,  Chahar,  Shansi, 
Chihli,  Shantung,  Anhui,  Kiangsut  and  five  railway-lines 
(Peking-Suiyuan,  Ckengting-Taiyuan,  Peking-Mukden^  Pek- 
ing-Hankow,  and  Tientsin -Pukow). 

It  is  interesting  to  note  that  in  this,  as  in  the  great  Man¬ 
churian  Plague  of  1910-11,  the  epidemic  started  in  the  waste 
regions  of  the  North  towards  the  end  of  autumn  and  disappear¬ 
ed  at  the  approach  oif‘  spring.  The  last  case  was  reported  on 
March  20,  the  total  number  of  victims  being  about  16,000. 
The  distance  affected  from  seat  of  origin  to  terminating  point 
was  1600  miles.  The  epidemic  remained  comparatively 
limited,  mainly  on  account  of  the  fact  that  railway  areas  were 
involved  only  secondarily,  when  measures  had  already  been 
taken  to  control  its  spread.  Nevertheless  the  pest  was  able 
to  perform  some  “remarkable  long  distance  sprints”  (Stanley), 
once  the  railway  system  was  reached,  reaching  for  instance 
Nanking,  which  city  was  attacked  on  March  cS ;  but  here  only 


(380)  Off.  Rep.,  Min.  of  Home  Aff.,  Nat.  Med.  Jl..  1913.  p.  88. 
Young,  Rep.  of  Shansi  PI.  Prev.  Bureau,  Peking  1918. 
Stanley,  Nat.  Med.  Jl.  1918.  pp.  42-44. 

Parry,  Ch.  Med.  Jl.,  1918,  pp.  81-87. 

Roys,  ibid!,  pp.  346-348. 


SERVICE  REPORTS  1923-1924 


101 


•20  cases  developed.  The  spread  in  the  earlier  part  of  the 
epidemic  was  “limited  to  a  day’s  travel  by  animals;  usually 
about  20-30  miles  a  day”  (Young). 

We  have  im  record  of  any  bubonic  case  in  this  epidemic 
but  the  septicemic  type  occurred  (Young*).  One  possible  case 
of  recovery  was  reported  by  Ingram  in  a  severely  affected 
family.  The  patient  (female)  showed  plague  bacilli  in  her 
sputum.  He  husband  was  later  attacked  and  died,  but  she 
recovered. 

The  following  statistics  of  sexes  for  two  districts  are 
supplied  by  Young: 


Deaths  m. 

Deaths  f. 

Sex  ? 

Total 

777. 

/- 

i 

530 

256 

197 

983 

67.4 

32.6 

ii 

601 

271 

526 

1398 

68.9 

31.1 

Tot. 

1131 

527 

723 

2381 

68.2 

31.8 

It  is  evident  that  the  Manchurian  epidemic  of  1910-11 
was  principally  an  epidemic  in  a  “floating  population”  and 
thus  more  liable  to  kill  the  adult  males,  while  the  Shansi 
epidemic  affected  the  domestic  homes  more. 

The  mortality  among  the  sanitary  staff  was  low,  as  only 
8  native  practitioners  and  two  burial  coolies  were  reported 
dead. 

Pneumonic  plague  was  again  reported  from  Shansi  (Lin- 
hsien)  in  December  1918  and  Jan.  1919,  but  the  diagnosis  was 
not  confirmed  bacteriological ly(o81) .  The  91  cases  noted  were 
all  fatal.  Naturally  the  question  arises,  whether  this  might 
not  have  been  the  fatal  pandemic  of  influenza  which  was  invad¬ 
ing*  China  as  well  as  other  countries  at  the  time. 

In  late  summer  and  autumn  of  1919  the  existence  of 
bubonic  plague,  principally  inguinal,  was  proved  micros¬ 
copically  at  Linhsien.  350  deaths  occurred,  only  five  percent 
recovering.  The  same  disease  had  apparently  occurred  in  a 
mild  form  in  the  district  during  two  previous  summers.  The 
etiology  of  these  outbreaks  remains  obscure,  as  few  of  the 
villagers  had  seen  dead  rats.  No  rodents  could  be  procured 
for  examination^382) . 

With  reference  to  Thibet  no  definite  information  is  avail¬ 
able  as  to  the  type  of  the  disease  present  in  this  isolated 
^country. 


(381)  Watson,  Ch.  Med.  JL.  1919,  pp.  169-173. 

(382)  Watson,  Nat.  Med.  Jl.,  1920,  pp.  93-97. 
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Remarks  upon  Transbaikalia  and  Mongolia. 

We  have  stated  repeatedly  that  the  outbreaks  recorded 
in  the  foregoing  pages  are  not  complete.  Still,  with  the  facts 
at  our  disposal  we  can  say  that  an  epidemical  wave — as  it  were 
• — could  he  detected  rising  and  falling  almost  regularly  in  theso 
regions.  Thus,  extensive  visitations  are  noted  in  the  follow¬ 
ing  years : — 


Year 

Location 

Remarks 

1896-99 

Mongolia  . 

Considerable  pneumon. 

1905 

,,  and  Transb . 

None  pneumonic. 

1910 

Transb.  and  Manchuria  . 

Big  pneumonic. 

1917 

Mongolia  and  Thibet . 

)>  »  J 

1920 

Transbaikalia  and  Manchuria 

n  )> 

It  is  difficult  to  fathom  the  mystery  of  this  apparent 
periodicity,  resulting  in  a  greater  activity  of  plague  almost 
every  fifth  year  and  leading  in  four  of  five  instances  to  wide¬ 
spread  pneumonic  outbreaks.  An  explanation  may  be  found; 
perhaps  in  the  tides  of  prevailing  epizootics.  In  view  of  our 
lack  of  knowledge  regarding  the  character  of  such  epizootics, 
it  seems  hazardous  to  draw  any  definite  conclusions.  But  it 
may  be  pertinent  to  ask  whether  such  as  we  have  noted  above 
are  due  to  a  contiguous  spread  of'  infection  among  the  rodents 
or  to  their  migration  caused  by  some  extraordinary  event,  such 
as  excessive  hunting^383'  or  scarcity  of  food  due  to  parching 
heat.  In  this  connection  it  may  he  pointed  out  that  the  year 
1905  was  an  unusually  dry  one(384).  Further  elucidation  of 
this  problem  seems  advisable. 


XII.  PNEUMONIC  PLAGUE  ON  SEA-VESSELS  AND 

IN  LABORATORIES. 

1.  Pneumonic  cases  and  outbreaks  on  board  ship. 

M  e  possess  some  notes  of  apparently  pneumonic  cases  on 
vessels  in  historical  times,  but  nothing  can  be  gained  by  their 
discussion.  We  therefore  concentrate  upon  the  present' 
pandemic.  The  following  instances  are  on  record. 


(383)  Radde,  quoted  by  Skchivan.  1.  c. 

(384)  Rjeshetnikoff,  Vratch.  Gaz.,  1908,  pp.  207-208. 
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Year 

Vessel 

Bound 

from 

To 

No. 

c. 

1896 

? 

Calcutta 

London 

1 

1899 

Centauro  . 

Montevideo 

Asuncion 

2 

1899 

Mersey  . 

Calcutta 

Demerara 

9 

1899 

Haidari  . 

Djeddah 

Bassorah 

?  1 

1899 

American  Maru 

The  West 

Honolulu 

1 

1901 

Friary . 

Alexandria 

Hull 

8 

1899 

Mirzapur  . 

The  East 

Camaran 

6 

1904 

Korea . 

Hongkong 

Kobe 

1 

1905 

Aida  . 

Suez 

Port  Said 

2 

1906 

Indus  . 

Calcutta 

Trinidad 

7 

1906 

Calypso . 

Venice 

Trieste 

1 

1907 

Wharfedale  . 

Buen.  Ayres 

Hamburg 

1 

1910 

Bohemia  . 

Bombay 

Aden 

1 

1912 

Zafiro . 

Hongkong 

Manila 

1 

1912 

Cheongshing  ... 

Hongkong 

Tientsin 

1 

1912 

Loongsang . 

»> 

>> 

1 

1919 

Nagoya  . 

The  East 

London 

8 

1920 

Alps  Maru . 

Japan 

1  * 

?  1 

1921 

Kisheneff  . 

Vladivostok 

Chef  oo 

12 

1921 

Ralph  Moeller  ... 

»» 

>> 

3 

1922 

Polycarp  . 

Ceara 

Para 

1 

1922 

City  of  Genoa  ... 
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?  (385) 

Susp.  Ricebagsfr.Indfe 

(386) 

Among  coolies  (387) 
,,  pilgrims  (388) 
?  (389) 


M 
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,,  „  pilgrims  (390) 

Rats  unaffect.  ^39 1 ) 
First  c.  app.  inf.  on 
sh.  (392) 

Susp.  Among  emigrants 

(393) 

Jute  and  cotton  fr.  Ind. 
Susp.  Rats  app.  inf. (394) 
?  (395} 

Board,  in  incub.  stage? 

(396) 

Purser’s  wife  inf.  Hkg. 
M.  P.  P.  S.  Report 
1911-13. 

Board,  in  incub.  stage  ? 

(396) 

Prec.  app.  by  bub.  c. 

(397) 

Prec. by  bubon.  c.  (398) 
Inf.  br.  aboard  in  VI. 

(399) 

Inf.  br.  aboard  in  VI. 

(400) 

Board  in  incub. st.?(401) 
Prec.  by  bub.  cases  (402) 


JjLLU'o  1/  U1  lllC'Ov  flioiauijw  vuvxxu  ^ ~  y 

pneumonic  cases  being  due  either  to  preceding  bubonic  ones 
or  to  infection  received  on  shore. 

There  are,  however,  two  instances  which  might  possibly 
be  termed  ‘original’  cases  of  pneumonic  plague. 


(385) 

L.  G. 

B.  R.  1896-97. 

(386) 

Ibid., 

1898-01,  p.  429. 

(387) 

yi 

p.  425. 

(388) 

y> 

p.  163. 

(389) 

y> 

p.  365,  385. 

(390) 

>> 

p.  156. 

(391) 

1904-05,  p.  254. 

(392) 

>> 

1905-06,  p.  366. 

(393) 

>> 

1906-07,  p.  98. 

(394) 

>  > 

1907-08,  p.  250. 

(395) 

1910-11,  p.  162. 

(396) 

Heiser,  Saigon  Conf.  ' 

Rep.  (1913), 

p.  228. 

(397) 

Min. 

of  Health  Rep., 

1919-20,  pp. 

203-205, 
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Ibid., 

p.  210. 

(399) 

Vladivostok  Rep.,  pp. 

37-43. 

(400) 

N.  Manch.  PI.  Pr.  S. 

Rep.  1918-21. 

(401) 
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P.  H.  R.,  1923, 

Sept.  21,  p 

.  2210. 
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B.  M 
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The  previous  pages  have  shown  that  such  instances 
supposed  to  arise  de  novo ,  if  existent  at  ail,  are  extremely 
rare.  In  areas  where  repeated  outbreaks  have  been  studied, 
like  Egypt  and  Transbaikalia,  t heir  existence  is  denied.  Some 
cases  were  said  to  occur  in  Astrakhan,  but  we  find  that  on 
every  occasion  their  true  nature  was  only  surmised,  not  pro¬ 
perly  diagnosed.  Only  a  few  similai  instances  from  other 
parts  of  the  world  (see  outbreak  in  Algeria,  1912)  are  on  record 
which  may  deserve  the  benefit  of  the  doubt,  but  even  these 
are  not  absolutely  confirmed.  It  is  our  present  task  to 
investigate  the  two  outbreaks  arising  in  the  confined  space  of 
vessels  and  others  arising  under  laboratory  conditions. 

A.  S.  S.  Friary:  This  ship,  with  a  crew  of  21  persons, 
left  the  port  Alexandria  on  Dec.  22,  1900,  after  a  stay 
of  12  days;  the  whole  crew  had  been  on  shore  during 
this  time.  The  vessel,  carrying  cotton  seed  from 
Alexandria  to  Hull,  was  in  Algiers  on  Dec.  90-01, 
arrived  in  Hull  on  Jan.  10,  1901.  Some  dead  rats 
had  been  found  on  her  aftei  sailing  from  the  Egyptian 
port.  12  hours  before  the  ship  arrived  in  Hull,  one 
sailor  died  of  ‘influenza,’  On  Jan.  12  two  sailors  fell 
sick  with  lung  symptoms,  diagnosed  afterwards  as 
pneumonic  plague.  Up  to  the  2 1st  8-9  persons, 
including  a  private  practitioner,  were  attacked.  All 
died  wi  th  exception  of  the  doctor,  who  recovered, 
having  shown  but  few  plague  bacilli  in  his  sputum(403\ 

The  first  patient  had  not  been  seen  medically, 
and  it  is  therefore  impossible  to'  state  what  type  of 
plague  he  suffered  from. 

A  cat  came  aboard  at  Alexandria  and  was  found 
ill  after  arrival  in  Hull.  Unluckily  it  was  killed 
by  one  of  the  crew  and  thrown  o-verboard (404),  so  that 
the  important  question  of  the  nature  and  type  of  its 
infection  remained  unsettled. 

Tb  S.  S.  Calypso  :  This  steamer  plied  between  the  two 
healthy  ports  of  Venice  and  Trieste.  Towards  the 
end  of  October  1906  she  took  into  Trieste  a  cargo  of 
cotton  and  jute  with  had  been  brought  to  Venice 
from  India  by  another  steamer.  A  quarter-master 
who  had  to  do  with  this  trans-shipping  fell  sick  and 
died  at  Trieste  on  Nov.  8.  The  post  mortem  roused 
a  suspicion  of  pneumonic  plague,  which  bacteriolo- 


(403)  Reece,  Rep.  Min.  of  Health,  1919-20.  pp.  284-285. 

(404)  L.G.B.R.  1898-01,  pp.  14-16;  190J-02,  p.  332. 
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gical  examination  confirmed.  2  rats  and  18  mice, 
found  on  board  after  fumigation,  were  free  from 
infection.  This  case,  fully  confirmed,  may  he  regard¬ 
ed  as  a  true  ‘ original'  pneumonic  one(4llr). 

2.  Laboratory  outbreaks. 


Chronological  s 

urvey  : 

( 

Year 

l 

Locality 

No. 

cases 

1898 

Vienna  . 

1  +  2 

1901 

Ann  Arbor  . 

1 

1903 

Berlin . 

1  4-  1 

1904 

Petrograd . 

1  +  1  ? 

1907 

il  . 

1  +  1  ? 

1907 

Lima  (Peru) . 

1  (fatal) 

1909 

London  . 

1 

1910 

Odessa  . 

1 

1911 

Harbin  . 

1 

1915 

Java  . 

1 

1917 

New  Caledonia... 

1  (fatal) 

1923 

Chita  . 

1  +  1 

Remarks 


Accid.  infect,  with  pi.  cult.  (406).  Type  ? 
Student,  prob.  infect,  in  lab.  (407).  Type? 

No  details  (40S).  Type? 


Note:  +  indicates  secondary  cases  resulting. 

A.  Vienna.  The  plague  research  work  undertaken  by  the 
Austrian  Plague  Commission  after  their  return  home 
from  India  was  practically  finished  when  their  atten¬ 
dant  became  infected.  There  was  only  one  eutaneous- 
ly  infected  guinea-pig  in  the  stable,  inoculated  Oct. 
4.  On  Oct.  14  the  attendant  Barisch,  who  looked 
after  the  animals,  began  toi  sicken.  His  case  seems 
to  have  been  rather  atypical,  because  Mueller,  the 
clinician  of  the  Commission,  declared  that  until  a  few 
hours  before  the  death  of  the  attendant  the  latter  was 
not  suffering  from  plague.  Another  possibility  is, 
however,  that  Mueller  realised  the  seriousness  of 
Barisch ’s  disease  but  kept  it  secret  in  order  to  protect 
his  colleagues  on  whom  some  blame  might  fall.  This 
is  likely,  because  Mueller’s  publications  show  that  he 
made  light  of  the  infectiousness  of  plague  even  in  its 
pneumonic  form.  If  so,  his  tragic  error  was  to  com¬ 
pare  Indian  conditions,  where  he  observed  the  patients 
under  a  warm  climate  and  in  half  open  wards, 


(405)  Ibid.,  1906-07,  pp.  106-107-  Wr.  Klin.  Woch,  1907,  No.  7. 

(406)  L.  G.  B.  R.  1907-08.  p.  239. 

(407)  Ibid.,  1910-11,  p.  166. 

(408)  Ibid.,  1914-17,  p.  94. 
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with,  conditions  prevailing  in  Europe  in  autumn.  The 
attendant  infected  himself  most  probably  through 
carelessness  on  his  part ;  lie  unknown  to  his  employers 
— was  leading  a  somewhat  dissipated  life  and  prob¬ 
ably  under  the  influence  of  liquor.  Two  innocent  lives 
were  sacrificed  through  his  carelessness.  On  Oct.  20 
one  of  Barisch’s  nurses  fell  sick ;  she  received  repeated¬ 
ly  antiplague  serum  and  showed  several  times  tem¬ 
porary  improvement  but  she  succumbed  on  Oct.  24. 
Dr.  Mueller  fell  sick  on  Oct,  21  and  died  on  23rd.  He 
had  refused  serum  treatment. 

The  dia  gnosis  of  pneumonic  plague  was  bacterio- 
logically  confirmed  in  all  three  instances.  No  post 
mortem  was  performed^409). 

B.  Ann  Arbor:  In  April  1901  a  student  working  with 
plague  cultures  sent  from  San  Francisco  to  the  labor¬ 
atory  at  Ann  Arbor  (Michigan,  U.S.A.)  fell  sick  with 
symptoms  suspicious  of  plague*410*.  He  was  imme¬ 
diately  treated  with  serum*411*.  The  temperature  soon 
fell  to  normal  and  patient  recovered. 

Our  information  about  this  instance  was  some¬ 
what  scanty  so  that  we  were  not  quite  certain  of  its 
real  nature.  Dr.  McCoy,  Director  of  the  U.  S.  P. 
Health  Lab.,  informed  us,  that  this  case  “is  said  to 
have  been  pneumonic  plague.”  This  instance  of 
laboratory  infection  seems  doubtful. 

(  .  Berlin  :  Dr.  Sachs,  a  young  Austrian  doctor,  work¬ 
ing  in  the  “Infectious  Diseases  Institute’  accidentally 
infected  himself  May  28,  1903,  while  puncturing  the 
bubo  of  a  guinea-pig  and  then  spraying  the  contents 
of  the  syringe  upon  an  agar  dish.  II  was  thus  assum¬ 
ed  that  infected  droplets  invaded  the  mucosa  of  his 
mouth  or  nose.  He  fell  sick  in  the  night  between 
•Tune  2  and  3  and  developed  slight  tonsillitis,  oedem- 
atous  swelling  on  the  right  side  of  the  neck  and  pneu¬ 
monia.  After  his  death  of  June  5  a  partial  post 
mortem  was  performed.  The  neck  was  not  dissected 
and  the  presence  of  a  cervical  bubo  could  not  be  ascer¬ 
tained. 

The  contacts  received  prophvlactic  serum  (45  c.c). 
One,  a  male  nurse  Markgraf.  fell  sick  with  fever  and 
showed  after  three  days  bloody  sputum.  The  presence 


?ep^°f  Austrian  PL  Comm..  Vol.  I,  pp  227-228,  III.  pp.  583-589. 

(410)  L.  G.  B.  R,  1901-02.  p.  302. 

(411)  Hewlett,  Serum  &  Vaccine  Th.,  1910,  p.  214. 


of  B.  I\  was  proved  by  all  tests.  He  made  a  good 
recovery  under  serum  treatment,  being  given  doses 
from  450-600  c.c.  <412>. 

While  the  case  of  the  attendant  is  one  of  the  best 
confirmed  instances  ot  recovery  from  primary  plague 
pneumonia,  we  are  not  sure  that  l)r.  Sachs  suite  1  ed 
from  this  form. 

D.  Petrograd.  Both  infections  occurred  in  the  plague 
laboratory  established,  in  an  old  fort  on  one*  of  the 
islands  of  the  Kronstadt  Bay.  Prof.  ishnikevich, 
the  victim  in  1904,  had  made  inhalation  experiments 
from  Dec.  28  to  81  and  had  taken  part  in  the  pre¬ 
paration  of  plague  toxin  when  plague  bacilli,  frozen 
with  liquid  air,  were  triturated.  It  is  presumed  that 
lie  became  infected  during  one  of  these  tasks.  He  fell 
sick  with  marked  rigor  and  vomiting  on  Jan.  3,  1904. 
He  developed  a  pneumonic  focus  at  the  angle  of  the 
right  scapula.  Sputum  contained  first  B.  P.  mixed 
with  diplooocci  and  streptococci;  on  Jan.  5.  plague 
bacilli  were  found  in  pure  culture.  Serum  was  ad¬ 
ministered  (Jan.  5 — 100  c.c.  subcut.  ;  Jan.  6 — 200  c.c.? 
partly  subcut.,  partly  intrapleural;  then  three  times- 
100  c.c.  intravenously).  He  died  on  Jan.  T.  He  had 
made  his  own  diagnosis  and  adjured  liis  colleagues  to 
continue  plague  research. 

At  p.m.  plague  pneumonia  was  found  in  the 
upper  and  lower  lobes  of  the  right  lung  ;  the  left  lungq 
which  showed  old  pleuritic  adhesions,  was  free(413). 
The  peribronchial. and  deep  cervical  glands  were  much, 
enlarged.  4 ‘The  enlargement  of  the  deep  cervical 
glands/’  concludes  Zabolotny^414/  “and  the  abundance 
of  bacilli  in  them  shows,  that  primary  infection 
occurred  through  the  mucosa  of  the  mouth.” 

A  feldclier,  attending  Vishnikevich,  fell  sick  on 
Jan.  6  with  headache  and  chill.  He  developed  fever; 
vocal  fremitus  over  left  lung  was  more  marked  and 
fine  moist  rales  were  heard  over  this  lung.  He  receiv¬ 
ed  altogether  400  c.c.  of  serum  and  recovered  after 
5  days.  Tso  B.  P.  were  found  in  smears  of  sputum 
and  blood,  but  a  positive  agglutination  1:100  during 
his  reconvalescence  raised  suspicion  that  he  suffered 


(412)  Doenitz,  Berl.  Kl.  Woch.,  1903,  p.  6C9 ;  Mukden  Rep.,  p.  134. 

(413)  Mukden  Rep.,  p.  160. 

(414)  Pestis  Bubon.,  pp.  89  92. 
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from  plague(415).  Simpson(416)  states  that  two  other 
attendants  died  of  plague,  hut  no  confirmation  is 
found  in  our  Russian  sources. 

Dr.  Schreiber  fell  sick  with  pneumonic,  plague 
on  Eeh.  14,  1907  and  died  on  17the417b  Administra¬ 
tions  of  more  than  1000  c.c.  of  serum  were  without 
avaiL418h  Shurupofff419)  states  that  in  this  case  also 
the  infe<‘tion  occurred  through  the  mucous  membranes 
and  that  infection  spread  to  the  lungs  through  the 
lymph  vessels.  Dr.  Padlevski  infected  himself  at  the 
p.m.  of  Schreiber  and  contracted  bubonic  plague.  He* 
recovered  under  serum  treatment. 

London  :  Dr.  Parkinson,  “an  enthusiastic  and  most 
promising  investigator/’  connected  with  the  Indian 
Plague  Commission,  became  infected  while  working 
with  plague  cultures  in  the  Lister  Institute  (England). 
He  fell  sick  on  Feb.  1,  1909  with  what  was  first 
thought  to  be  influenza.  The  diagnosis  of  pneumonic 
plague  was,  however,  made  soon  afterwards  and  he 
died  on  Feb.  4(420h 


(415) 

(416) 

(417) 

(418) 

(419) 
1 420) 
(421) 


Harbin .  Dr.  Michel,  one  of  the  doctors  on  duty  at 
the  Russian  Plague  Hospital  in  Harbin  in  1911  epid¬ 
emic,  felt  unwell  on  the  evening  of  Tan.  18.  He  first 
paid  little  attention  to  his  condition,  even  when  bloody 
streaks  could  be  seen  in  his  sputum,  because  he  had 
'been  suffering  from  a  chronic  lung  affection.  He  then 
made  a  microscopical  examination  of  his  sputum  and 
detected  JL  P.  I  atient  died  of  pneumonic  plague  on 
the  22nd(421b 


Though  it  is  probable  lhat  he  contracted  the 
disease  in  the  wards,  he  believed  he  was  infected 
in  the  laboratory  while  preparing  smears  from  plague 
sputum.  (He  was  in  the  habit  of  carrying*  samples 
oi  sputum  and  cultures  in  his  coat  pocket. — Ed.) 

■Java.  Borger,  the  Deputy  Director  of  the  Govern¬ 


ment  \  accine  Institute  at  Weltevreden  died  of  plague 
m  November  1915.  This  was  the  second  time  he  was 
infected  with  the  disease.  Some  years  before  he  died, 
a  flask  containing  living  plague  bacilli  broke  in  his 
hand,  the  liquid  being  spilt  over  the  wounds  caused 


Rep.  Russian  PI.  Comm.,  II.,  p.  125. 

P.  79. 

R.  Vr.,  1907,  p.  287. 

Mukden  Rep.,  p.  102. 

R.  Vratch,  1911,  pp.  1097-1106. 

Jl.  of  Hyg.,  Voi.  X.  PI.  Suppl. ,  p.  536;  L.  G.  E.  R,  1909  10,  p.  59. 
Chmara-Rarshevski’s  Rep.,  p.  376-377. 
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by  the  broken  glass.  His  wounds  were  cauterised  and 
plague  senum  was  applied  repeatedly  with  best  results. 
His  infection  in  1915  remained  undiagnosed;  it  occur¬ 
red  while  he  was  bent  upon  preparing  a  new  plague 
vaccine,  working  with  broth  cultures.  He  died  after 
an  illness  of  four  days  on  Nov.  30.  Diagnosis  was 
fully  established  at  p.m.(422). 

H.  Chita.  The  fi  rst  victim  was  a  lady  doctor,  Spielberg, 
who  was  a  voluntary  part-time  worker  in  the  Plague 
Department.  Though  she  had  some:  bacteriological 
training  and  had  passed  through  the  1910  epidemic  in 
Harbin,  she  was  prohibited  from  messing  with  living 
plague  bacilli.  She  disobeyed  this  order  during  the 
temporary  absence  of  the  chief.  While  preparing4 
plague  vaccine  she  spilt  some  of  the  emulsion  on  her 
gown.  Thi  s  occurred  between  Dec.  8-10,  1923.  On 
13th  she  fell  sick  complaining  of  pains  in  the  chest. 
Some  fever  appeared,  but  the  patient,  trying  to  hide 
the  seriousness  of  her  condition,  denied  the  possibility 
of  any  infection.  Hence  it  was  not  until  Dec.  15, 
that  the  diagnosis  was  established  bv  the  presence  of 
bloody  sputum.  This  showed  B.  P.  microscopical¬ 
ly  and  culturally  besides  streptococci  P.  M.  on 
Dec.  16  showed  confluent  lolbular  pneumonia  in  both 
lungs.  The  extreme  cold  and  other  untoward  circum¬ 
stances  allowed  only  a  partial  p.m. 

Several  persons  had  been  in  contact  with  the 
patient.  One  feldcher  Michurin,  aet.  31,  became 
infected.  He  had  attended  her  during  the  night  from 
the  14th  to  15th,  staying  as  often  as  possible  in  the 
loom  next  to  heis.  Early  on  the  15th  he  gave  a  new 
compress  to  the  patient,  without  a  mask,  and  it  is 
believed  he  was  infected  at  this  time.  He  fell  sick  on 
the  18th  and  died  of  pneumonic  plague  on  the  20th. 

Note  : — It  can  be  seen  from  the  foregoing  pages  that 
not  all  of  the  laboratory  infections,  diagnos¬ 
ed  as  pneumonic  plague,  were  of  a  primary 
character.  It  is  difficult  to  decide  this  ques¬ 
tion  in  the  two  Petrogiad  cases.  The  state¬ 
ments  of  Zabolotny  and  Shurupoff  might  sug¬ 
gest  a  secondary  pneumonia,  but  it  must  not 
be  forgotten,  that  many  Russian  authors  con¬ 
sider  all  pneumonic  infections  to  be  contract- 


(422)  L.  G.  B.  R.  1914-1917,  p.  73  :  Meded.  van  den  Burg.  Geneesk.  Dienst 
in  Ned.  Indie,  1916,  Part  V,  1.  pp.  1-4 
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ed  through  the  mucous  membranes  of  the 
mouth  or  upper  respiratory  tracts  and  are 
thus  inclined  to  consider  changes  found  in 
the  cervical  glands  as  primary.  For  this 
reason  it  is  difficult  to  interpret  the  p.m. 
findings  of  the  Petrogiad  cases.  However, 
cases  like  those  in  Java  and  on  board  the 
“Calypso”  may  certainly  be  classed  under 
‘primary  plague  pneumonia.’ 


XIII.  GENERAL  CONCLUSIONS. 

.We  have  reached  the  end  of  our  long  compilation. 

Only  a  few  conclusions  may  be  drawn  from  such  historical 
records  as  we  have  assembled  in  the  foregoing  pages. 

Some  former  observers,  when  trying  to  explain  the  pro¬ 
blem  of  pneumonic  outbreaks,  were  inclined  to  lay  most  stress 
upon  meteorological  influences.  We  do  not  deny  such  influ¬ 
ences.  For  this  reason,  we  have  carefully  recorded,  wherever 
possible,  the  presence  of  cold,  rainy  seasons,  etc.  But  it  would 
not  be  accurate  to  regard  such  unfavourable  factors  as  always 
present  and  solely  responsible  for  the  pneumonic  outbreaks.  It 
is  perhaps  permissible  to  say  that  these  meteorological  con¬ 
ditions  form  only  one  link  in  a  chain  of  extrinsic  factors  which 
favour  the  spread  of  pneumonic  plague.  It  seems  to  us  an 
open  question  whether  these  extrinsic  factors  alone  might 
explain  the  rise  of  pneumonic  outbreaks,  due  to  the  ever  pres¬ 
ent  secondary  lung  complications,  or  whether  wTe  have  to  count 
with  intrinsic  factors  as  well.  Such  intrinsic  features  may 
include  the  character  of  the  rodents  and  fleas  involved,  the 
changing  nature  of  the  plague  organism  under  varying  cir¬ 
cumstances,  etc.  It  is  our  belief  that  these  latter  factors  help 
to  mould  the  character  of  epidemics  and  to  explain  why  pneu¬ 
monic  plague  appears  almost  regularly  in  certain  districts  and 
infrequently  in  others. 

Wu  I  hen  Teh,  m.a.,  m . d .  (Cantab),  etc., 

Director. 

J.  W.  H.  Chun,  m.b.,  cit.b.  (Cantab), 
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PLAGUE  IN  WILD  RODENTS  INCLUDING  LATEST 
INVESTIGATIONS  INTO  THE  ROLE  PLAYED  BY  THE 

TARABAGAN. 

(With  7  illustrations.) 


{Head  at  the  Far  Eastern  Concjress  of  Tropical  Medicine, 

Singapore ,  September  1923.) 
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I.  Introduction. 

^  i 

It  may  be  remembered  that  while  referring  to  the  role 
which  the  tarabagan  plays  in  the  epidemiology  of  plague  in 
our  Service  Reports  1918-1922'-1)  we  said  that  only  a  few  cases 
of  natural  plague  had  up  to  then  been,  found  among  these  free 
living  animals. 

Since  that  paper  was  written  a  series  of  epizootics,  more 
or  less  severe,  have  been  encountered  by  us  in  the  spring  of 
1923  simultaneously  in  two  separate  regions,  namely:  — 

a.  The  old  endemic  area  of  Transbaikalia,  to  which 
frequent  attention  had  been  drawn  in  the  past. 


(1)  Br.  Jl.  of  Hygiene,  May  1923. 
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h,  A  limited  focus  situated  in  f'oimer  Mongolian  ter¬ 
ritory,  but  now  included  as  part  of  North.  Manchuria, 
lying*  north  of  the  Chinese  Eastern  Railway  in  the 
neighborhood  of  the  small  station  Aakoshih  (between 
Hailar  and  Mentuho).  This  is  the  second  occasion 
on  which  plague  had  originated  in  that  region,  the 
previous  outbreak  being  in  1905. 

For  some  time  we  have  been  collecting  the  necessary 
material  for  a  comprehensive  history  of  plague  in  Tianibaikalia 
and  Mongolia  and  take  this  opportunity  of  making  a  critical 
survey  of  t lie  tarabagan  problem  up  to  date.  Incidentally, 
a  resume  of  the  relationship  of  the  order  Rodentia  (except 
Mu- s*  rattus ,  Mus  norvegicus  and  Mus  musculus )  to  plague  is 
given.  A  list  of  rodents  susceptible  to  either  natural  or  ex¬ 
perimental  plague  is  also  supplied.  Although  perhaps  not 
quite  complete,  it  will  be  found  to  be  the  most  exhaustive  that 
lias  hitherto  been  furnished. 

(See  Table  7.) 


LI.  Wild  Rodents  Susceptible  to  Natural  Infection. 

1.  Tarabagan.  As  this  stands  by  itself  in  importance  a 
separate  chapter  will  be  devoted  to  it. 


2 — 4  (Kirghiz  regions.) 

A  list  of  the  rodents  in  the  Kirghiz  steppes  is  given 
by  Klodnitzkb2!  This  contains  only  a  few  scientific 
names  and  is  as  follows:  — 

1.  Susliks. 


a.  “Sand”  suslik,  called 
“  Baibak  ”  by  the 
Kirghese 

( s per  m op h  i lu s  rufescen  s 
of  his  second  paper). 

I).  Ordinary  suslik 

( sp e r  n i  op  h  i l u s  m u s icus ) 


Large  variety  (600  gum.)  Lives 
in  southern  part  of  steppe. 
Kl.  considers  it  as  main  re¬ 
servoir  of  plague.  Hiber¬ 
nates.  Hunted  for  its  fur. 

Small  variety  (60'-190  grin,). 
Lives  in  steppe  containing 
more  solid  ground  and  in 
Kalmuck  st.  Hibernates.  Des¬ 
troyed  because  dangerous  for 
crops.  Found  naturally  in¬ 
fected. 


(2) 


Vj.  Obst.  Guig.  1912,  p.  323  &  foil.  ;  Russki  Vratch,  1913,  No.  30,  p. 
1069. 
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Tush  ka  ush  i  k-jerboa 
(at  least  two-  varieties) 


3.  Hare 

(2  varieties  :  common  and 
“earth'’  hare) 

4.  Steppe  mouse 


5.  Rats 


6.  Hamster 


Most  probably  hibernates. 
Holes  not  deep,  easily  hunt¬ 
ed.  Found  naturally  infect¬ 
ed. 

Hunted  and  kept  in  captivity. 


Non  hibernating.  Migrates  in 
winter  to  settlements  and 
penetrates  into  houses. 
Found  naturally  infected. 

Found  only  round  big*  settle¬ 
ments  with  stores.  Usually 
unconnected  with  plague. 

E x p e r i me n t a  1 1  y  s use ep tible. 


a.  Experimental  Evidence: 

Of  these  the  following  were  found  experimentally  suscep¬ 
tible:  Tartakovski(3) :  the  jerboas  (most  susceptible),  susliks- 
and  field  mice  (less  susceptible)  and  hamster  (least  susceptible). 
No  marked  macroscopical  changes  were  found  in  the  jerboas 
and  susliks.  KonstanzofP4) 5  used  susliks  for  experimental 
purposes  and  found  them  susceptible.  The  animals  showed 
moderate  local  reaction,  no  marked  buboes,  little  localisation, 
death  being*  due  to  septicemia.  Shurupofi(0)  experimented  upon 
a  large  scale  with  the  spec  mophilvs  cjuttatus  from  the  Ural 
Govt.  He  recorded  positive  results  from  infer tion  by  cutane¬ 
ous,  subcutaneous,  feeding,  nasal,  conjunctival  methods  and 
by  contact.  He  noted  particularly  that  contacts  of  those 
infected  by  the  nostrils  also  died  of  the  disease.  BTodnitzkh2) 
infected  susliks,  baibaks  and  jerboas  subcutaneously  and 
found  the  small  jerboas  to  be  the  most  susceptible,  then  the 
baibaks,  the  susliks  and  big  jerboas  least  susceptible.  A 
paragraph  in  the  Uancet(6)  also  stated,  “it  has  been  shown  by 
experiment  that  infection  of  this  animal  (suslik)  may  be 
greatly  prolonged,  especially  during  the  hibernating  season. ,r 

Experimental  evidence  was  supplemented  by  Tshurilina 
and  Nosina(7)  who  immunised  susliks  with  vaccine  against 
subcutaneous  infection  with  plague,  and  observed  prolongation 
of  the  disease  in  vaccinated  animals  inhaled  afterwards  with 


(3)  Vratch  1900.  No.  33. 

(4)  Vj.  Obst.  Guig.  1903,  pp.  1282-1307. 

(5)  Zentra'bl.  f.  Bakt..  1912.  vo-1.  65.  No.  4-5,  pp.  243-256. 

(6)  Nov.  1913,  p.  1334. 

(7)  Russki  Vratch,  1914,  10. 


114 


MANCHURIAN  PLAGUE  PREVENTION 


bacillus  pestis.  Tshurilina(8)  found  no  B.P.  in  4  susliks  suc¬ 
cumbed  to  plague  and  buried  afterwards  for  5  weeks  in  wooden 
boxes.. 

b.  Natural  plague  in  the  Astrakhan  rodents  : 

The  rodents  in  these  parts  other  than  the  tarabagan  have 
in  the  past  attracted  insufficient  attention.  While  the 
inhabitants  of  Transbaikalia  and  Mongolia  have  dreaded  the 
tara/bagan  since  immemorial  times,  the  Kirghese  did  not  seem 
to  have  realised  the  danger  from  wild  rodents.  This  may  be 
due  partly  toi  their  shallow  knowledge  regarding  plague. 
Furthermore  the  Astrakhan  rodents  were  not  hunted  on  such 
a  large  scale  as  the  tarabagan  for  their  fur.  A  curious  fact 
lies  in  the  lower  incidence  of  plague  m  spring  when  the  hunt¬ 
ing  season  is  at  its  height.  The  small  susliks  are  a  real  pest 
to  the  crops  and  are  for  this  reason  destroyed  in  spring  by 
women  and  young  persons.  They  are  also  hunted  for  the  sake 
of  sport  by  children.  Koltzov(9^  mentioned  a  possible  means 
of  contact  between  man  and  susliks  while  collecting  a  plant 
(agrifolium  arenarium)  for  food.  In  some  instances  infection 
was  probably  effected  by  fleas  of  the  rodents  jumping  on  per¬ 
sons  working  or  staying  over  night  in  the  open. 

One  very  interesting  and  strange  fact  is  reported  by 
Palmurskh10)  who  asserts  that  the  Kirghese  know  and  fear 
plague  and  take  measures  against  it.  One  of  these  measures 
consists  in  eating  of  susliks  as  a  prophylactic.  This  went  so 
far  that  at  the  time  of  the  Vetlianka  epidemic  rich  Kalmucks 
paid  up  to  20  roubles  for  one  animal. 

llie  earliest  observation  of  an  epizootic  in  these  districts 
by  medical  men  was  perhaps  that  mentioned  in  Simpson’s 
boO'k* (11)  :  “Dr.  J.  F.  Payne  informs  me  that  in  the  plague  on 
the  Volga  in  1878  and  1879,  which  he  and  Dr.  Colville  in¬ 
vestigated,  a  large  mortality  among  rodents  was  observed,  but 
its  relationship  to  the  epidemic  of  plague  did  not  impress 
him  at  the  time.  Now  he  is  inclined  to  think  that  th|e  associa¬ 
tion  was  very  intimate.”  Only  an  outline  of  the  positive  and 
negative  evidence  regarding  epizootics  in  the  Astrakhan  steppes 
can  be  given  here.  For  a  long  time  insufficient  attention  has 
been  given  1 01  wild  rodents  as  a  prime  cause  of  plague  in  these 
regions,  especially  in  view  of  the  discouraging  results  obtained 
by  such ,  observers  as  TarskovskF3)  who  examined  over  4000 


(8)  Jl.  f.  Microbiology,  1914,  1-2. 

(9)  Bull,  de  rOffiee  Internat.  d'Hyg. ,  July  1912. 

(10)  Rep.  Astrakhan  Med.  Soc.  1909,  No.  2,  p.  7. 

(11)  p.  99. 
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animals,  and  Shukevich  and  Dominski  (quoted  by  Klodnitzki(2)) 
who  examined  3000  rodents,  all  negative.  Nevertheless 
it  cannot  now  be  disputed  that  the  freeliving  rodents  are  really 
responsible  for  successive  epidemics.  Deminski(12)  and 
Berdnikow(13>  actually  noted  plague  in  susliks  (small  variety) 
and  jerboas  caught  in  the  fields.  They  also  reported  cases  where 
the  smears  showed  suspicious  bacilli,  though  neither  cultures 
nor  experiments  proved  positive.  This  observation  coincides 
with  our  results  respecting  tarabngan  carriers^).  Deminski 
and  his  pupil  Krassilnikova  who  attended  him  both  died  of 
pneumonic  plague  in  the  course  of  their  research  work*14). 

As  already  mentioned  lvlodnitzki(2)  wras  inclined  on 
epidemiological  grounds  to  consider  the  spermophilus  rufescens 
as  the  main  reservoir  and  to  regard  the  infection  found  in  the 
small  variety  as  one  of  “an  episodical  character.”  But  he 
stated  expressly,  that  they  can  also  infect  human  beings,  as 
is  shown  in  the  case  of  Deminski. 

In  the  years  following  these  investigations,  big  epizootics 
were  observed  among  the  susliks  and  also  among  the  wild 
mice*15).  The  latter  which  do  not  hibernate  but  migrate  at 
beginning  of  cold  weather  to  the  villages  and  even  invade  the 
houses,  are  held  responsible  for  the  winter  outbreaks.  Nikanor- 
ofb16)  f  ound  that  the  domestic  mice  and  Mus  norvegicus  were 
affected  besides  the  wild  mice  in  an  outbreak  in  the  Ural 
Gouvernenrent  in  1915.  Researches  upon  the  fleas  of  the 
suslik  have  been  carried  out  during  a  scientific  expedition 
under  Zabolotny*1').  The  suslik  fleas  were  found  to  attack 
man.  Attempts  have  been  made  on  a  large  scale  to  destroy  the 
rodents,  but  evidently  without  success*18). 

5.  ( S emir et chin. ft; ).  According  to  the  Russian  Health 
Report*1?)  an  outbreak  of  pneumonic  plague  in  the  Atbashinsk 
district,  on  the  Aksai  plateau,  was  traced  to  a  “black  marmot ” 
caught  and  skinned  by  the  first  victim.  Though  this  piece 
of  information  is  scanty,  we  wish  to  lay  stress  upon  it  as  con¬ 
firming  our  belief  in  the  existence  of  plague  epizootics  in  these 
regions. 


(12)  quoted  from  Klodnitzki,  Russia  Vratch  1913,  No.  30,  p.  1069. 

(13)  Zentralbl.  f.  Bakt.  1913,  Vol.  69,  pp.  251-259. 

(14)  Trop.  Dis.  Bull.  I/p.  549. 

(15)  Zabolotny,  Archiv  f.  Schiffs  &  Tropenhyg.,  1922,  12,  p.  382. 

(16)  Rev.  Microbiol,  et  Epidemiol.  Saratov.  1922,  p.  71-72. 

(17)  Annales  Inst.  Pasteur,  June,  1923,  p.  622. 

(18)  Lancet  1913/ 1 1,  p.  1576. 

(19)  Otchet  Nar.  Zdravia,  1907,  p.  162. 
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G-8  (North  America). 

G.  Californian  Ground  Squirrel. 

This  animal  is  interesting  for  many  reasons: 

Plague  in  North  America  is  of  comparatively  recent  date. 
MaCaydo)  said  that  “the  first  cases  which  ever  occurred  in 
North  America  were  recognised  in  San  Francisco  in  1900,  tbe 
infection  having  come  from  Honolulu  where  cases  had  been 
carried  for  some  months,  or  from  a  more  distant  1  a(  ifi(  poit. 

A  study  of  the  outbreaks  m  the  first  years  showed  that 
these  had  nothing  to  do  with  the  squirrels.  This  is  expressly 
stated  in  Bruce  Low’s  Report  for  1908<21h  “It  is  surmised 
that  rats  suffering  from  plague  infected  the  ground  squirrels 
in  the  first  instance.”  McCoy, <22)  to  whom  the  investigation 
and  eradication  of  plague  in  the  Pacific  states  of  America  are 
mainly  due,  gives  the  following  historical  survey  of  the 
problem:  “According  to  Blue  the  first  suspicion  of  plague 

among  the  ground  squirrels  was  aroused  in  1903,  when  an 
epizootic  affected  so  many  of  the  rodents  in  Contra  Cost  a 
County,  California,  that  they  were  almost  exterminated.  At 
about  the  same  time,  probably  later  (the  history  is  not 
definite),  there  was  a  heavy  mortality  among  the  ground 
squirrels  in  Alameda  County.  .  .  .  There  is  no  proof  that 

the  epizootic  was  plague,  but  as  several  cases  of  plague  in 
man  occurred  in  the  territory  invaded  at  about  the  same  time, 
it  seems  not  unlikely  that  this  disease  was  present  among  the 
rodents.  The  victims  were  persons  who  had  not  been  exposed 
to  the  possibility  of  being  infected  from  a  known  epizootic 
among’  rats.  This,  coupled  with  the  fact  that  seveial  of  these 
persons  were  known  to  have  handled  squirrels  a  few  days  befoi e 
the  onset  of  the  symptoms,  led  to  the  suspicion  that  plague 
was  prevalent  among  the  rodents. 

Actual  proof  of  the  above  was  brought  forward  m  summer 
1 908,  when  a  squirrel  found  dead  near  the  house  of  a  plague 
victim  was  examined  by  AN fi  erry*-2^  and  independently  by 
McCoy (24)  with  positive  findings.  A  detailed  description  of 
McCoy’s  researches  will  consume  too  much  space  but  the  con¬ 
clusions  summarized  in  1921  by  himselC2^  may  with  advantage 
be  quoted:  “Squirrel  plague  lias  been  studied  intensively 
for  over  ten  years  and  we  know  that  plague  in  these  rodents 
presents  same  rather  unusual  features  as  compared  with  the 


(20)  American  Jl.  Hyg.  1921.  No.  2,  p.  182. 

(21)  Local  Gov  Board  Rep.  1908/09.  p.  20. 

(22)  Jl.  of  Hvg.  Dec,  1910.  pp.  590-592. 

(23)  Jl.  of  Infect.  Dis.  1908.  No.  5.  pp.  485-5Q6. 

(24)  IT.  S.  Publ.  Health  Rep.  1908.  No.  37,  pp.  1239-1323. 

(25)  Amer.  Jl.  of  Hvg.  1921,  No.  2.  p.  187. 
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disease  in  rats.  In  a  large  number  of  cases  the  disease  tends 
to  assume  a  subacute  or  chronic  form,  and  doubtless  many 
infected  squirrels  recover.  1  he  lesions  induced  m  guinea- 
pigs  by  artificial  infection  from  squirrels  also  tend  to-  he 
subacute. 

The  parasites  of  the  ground  squirrel  are  herewith  given. 
“Fleas:  (jt round  squirrels  are  usually  found  to  be  heavily 
infected  with  fleas,  the  commonest  species  being  CeratophyUus 
acutus  Baker;  less  frequently,  the  Hoplopsyllus  anomalus 
Baker  is  found.  We  have  shown  that  the  former  of  these  is 
capable  of  carrying  plague  among  ground  squirrels.  No 
experiments  have  been  performed  with  the  latter.  Both  of 
these  fleas  readily  attack  man  under  experimental  conditions 
and  indeed  also  under  natural  conditions.  At  one  time  our 
squirrel  stock  room  became  so  heavily  infested  that  upon  going 
into  the  room  one  was  certain  to1  be  bitten  by  many  of  the 
parasites.  Jt  finally  became  necessary  to  use  a  pulicide  upon 
the  floor  in  order  to  make  it  possible1  to  enter  the  room  without 
having  to  sutfei  the  attack  of  the  insects.  Lice,  -mites  and  ticks 
are  also  found,  the  latter  apparently  only  in  certain  seasons, 
and  possibly  only  in  limited  areas.  (  Kir1  observations  on  this 
point  are  not  completed.  Of  internal  parasites  a  cysticercus 
embedded  in  the  muscles  is  occasionally  encountered.  Round 
worms  and  flat  worms  are  nof  rare  in  the  intestine.”  (McCoy*6). 
About  17  human  cases  have  been  traced  to  the  squirrels.  It 
is  noteworthy  that  the  primary  buboes  are  almost  always  in 
the  axilla,  “due,  of  course,  to  the  fact  that  in  the  handling 
of  infected  squirrels,  dead  or  alive,  the  fleas  attack  the  upper 
extremities’,  while,  when  the  disease  is  contracted  from  rats, 
the  chances  are  that  infection  will  be  through  the  skin  of  the 
feet  or  less,  resulting  in  primary  buboes  in  the  femoral 

region.  ”(27>. 

This  corroborates  our  Harbin  findings  in  human  cases 
directly  resulting  from  tarabagan  infection,  where  axillary 
buboes  also  predominate.  Two  more  important  points  may 
be  emphasised  : 


(I)  A  pneumonic  outbreak  among  13  persons  arising  from! 
a  human  bubonic  case  of  squirrel  origin  which 
developed  secondary  pneumonia  that  spread  through 
four  passages  in  man,  in  California  in  the  autumn  of 

1919(28). 


(26)  Jl.  of  Hyg. ,  1.  c.,  p.  593. 

(27)  Amer.  Jl.  of  Hyg.,  1.  c. ,  p.  187. 
.(28)  Ibidem,  p.  191. 
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(II)  There  is  some  evidence  that  human  infections  due  to 
squirrels  are  less  fatal  than  those  of  rat  origin,  and 
the  clinical  picture  may  be  that  of  a  subacute  process 
more  often  than  what  occurs  in  cases  infected  from 
rats.(29\ 

Such  a  case  of  subacute  plague  dying  in  16  days  “with 
necrotic  foci  in  the  kidneys  and  liver,  a  large  number  of 
caseous  nodules  up  to  a  walnut  in  size  in  the  lungs,  and 
multiple  caseo-purulent  lymph  glands’’  was  described  by 
McCoy  and  Wherry(30). 

kj  t 1 

The  American  authorities  fearing  the  re-infection  of  urban 
rats  from  diseased  squirrels  introduced  measures  for  their 
wholesale  destruction.  The  methods  adopted  were:  — 

(1)  poisoning  with  strychnine,  etc., 

(2)  poisoning  with  carbon  bisulphide  by  means  of  a 
special  pump. 

7.  Wood-rat. 

8.  Field  rat.  Only  one  animal  of  each  species  has  been 
found  infected  under  natural  conditions.  “A  field  rodent 
Louisiana,”  referred  to  by  McCoy1 (31)  is  probably  Hesperomys 
pulustns  (New  Orleans). 

* 

9-11.  (South  Africa).  Plague  is  apparently  of  recent  date 
in  South  Africa  having  been  introduced^32)  during  the  A ng lo¬ 
ll  oer  War,  1900-1902.  Among  the  wild  rodents^10)  the 
pest  seems  to  have  existed  since  1916(33),  but  it  was  not  until 
1921  that  the  existence  of  natural  plague  among  them  was 
scientifically  established.  Plague  in  the  “striped  mouse’T11! 
had  been  found  during  the  early  outbreaks  in  the  vicinity  of 
some  towns,  especially  Knysna(34). 

Definite  proof  was  difficult  to  obtain  because  the  carcases 
were  quickly  devoured  by  small  carnivora,  birds  and  ants, 
and  also  because  of  the  nocturnal  habits  of  the  gerbille.  The 
multimamraate  mouse  occupies  in  South  Africa  the  position 
of  the  ordinary  domestic  mouse  in  other  countries  and  lives 
partly  in  burrows  of  the  gerbille,  partly  in  dwellings  and  out¬ 
buildings  or  at  least  near  them.  The  first  infected  animals 
were  found  at  a  spot  in  the  open  fields  where  a  farmer  used 


(29)  McCoy,  Amer.  Jl.  of  Itvg.,  1921,  p.  187. 

(30)  Jl.  Inf.  Dis.  1909,  pp.  670-675. 

(31)  McCoy,  Amer.  Jt.  Hyg.,  1921,  p.  187. 

(32)  Jl.  of  Hyg.,  Dec.  1921,  p.  377. 

(33)  Ibidem,  p.  380. 

(34)  „  p.  377. 
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to  have  his  midday  siesta.  This  individual  caught  plague 
and  subsequent  investigations  of  this  focus  revealed  an 
epizootic.  The  other  rodents  in  this  country  have  so  far  not 
been  found  infected,  although  one  variety,  the  large-eared 
mouse  (M alacotlirix)  was  at  one  time  equally  suspected. (35) 
According  to  HaydonU6*  rodents  other  than  the  gerbille  and 
multimammate  mouse  were  examined  but  these  were  too  few 
to  permit  any  definite  conclusion.  Their  susceptibility  to 
artificial  infection  has  not  been  investigated. 

Mitvhell(57)  states  :  “the  original  source  of  infection  of 
the  wild  rodents  in  the  north-western  Free  State  must  remain 
a  matter  of  surmise.  Natives  from  Tarka,  Queentown  and 
neighbouring  districts  of  the  Cape  Province  sometimes  go  to 
work  on  the  farms  in  the  Free  State,  and  the  infection,  may 
have  been  introduced  in  191b  in  this  wav  and  conveyed  from 
man  to  rodent  by  fleas.  On  the  other  hand,  however,  it  seems 
well  within  the  bounds  of  possibility  that  the  infection  has 
existed  amongst  the  wild  rodents  in  certain  parts  of  the  Union 
since  the  outbreaks  of  1903.  .  . 

We  have  thus  in  California  and  North  America  two*  inter¬ 
esting  examples  of  the  formation  of  a  plague  focus,  which 
for  all  practical  purposes  may  be  considered  as  a  “primary” 
one,  evidently  of  recent  date  and  somewhat  definite  origin. 
The  possibility  of  plague  arising  in  a  country  infested  by 
large  numbers  of  free  living  (wild)  rodents  through  the  rat 
population  should  therefore  be  borne  in  mind. 

The  gerbille  was  found  infected  in  Tunis/38*  while  the 
7 nujtnnam  mate  mouse  introduced  in  bags  of  rice  in  1919  led  to 
an  outbreak  in  the  Bukedi  District  (Uganda) (39).  4.3%  of 

those  rodents,  recently  examined  in  Dakar  (Senegal),  showed 
plague^40). 

Mitchell  gives  a  complete  list  not  only  of  the  rodents 
living  in  South  Africa  but  also  of  their  fleas  (see  table  of 
fleas).  The  eradication  of  these  animals  was  debated  but  the 
difficulties  were  found  to  be  too  great.  While  carbon  bisul¬ 
phide  was  considered  the  best  poison,  Havdon(56)  pointed 
out  that  its  fatality  to  f\eas  was  not  so  great  as  to  their  hosts. 
The  previous  destruction  of  jackals,  lynxes  and  cats  which 
are  natural  foes  of  rodents,  was  found  unwise  as  the  latter 
increased  in  numbers^41*.  (Similarly,  it  was  observed  that  in 

(35)  Ibidem,  p.  380. 

(36)  Lancet,  Nov.  26,  1921,  pp.  1103-04. 

(37)  Ji.  of  Hyg.,  1921. 

(38)  Gobert,  Arch.  Inst.  Pasteur  de  l’Afr.  du  Nord,  1921,  pp.  440-446. 

(39)  Uganda  Protect.  Annual  Med.  and  San.  Report  for  1921,  p.  96-99. 

(40)  Leger  and  Baury,  Bull.  Soc.  Pathol.  Exotique,  Febr.  1923,  p.  136. 

(41)  Mitchell,  1.  c. ,  p.  379. 
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the  province  of  Don  Cossat  ks  the  extermination  of  foxes 
(korsaks)  proved  favourable  to  the  propagation  of  Ihe 
susliks*42)  ). 

12.  Gold  (  Oast.  Graham  gives*43)  a  letailed  description 
of  Cncetoin-y*  ijamhiamis^  and  its  parasites  (see  flea  table) 
adding*  that  “it  is  the  rat  most  frequently  met  with,  in  native 
dwellings”  and  that  it  appears  “at  least  probable  tliat  plague 
began  among*  Mas  decummnn  and  subsequently  extended  to 
Gncetomys  gamhiamis ,  a  fortnight  being  the  interval  separat¬ 
ing  the  respective  epizootics  of  the  two  species.” 

11-14.  {East  Africa).  Pclomys  father  iredcscens  and  M us 
(7  hamnomys)  a  if.  doliehurus  were  found  plague-infected 
during  an  epidemic  near  the  Kilimandsharo  mountains  where 
pneumonic  cases  preponderated*44'.  Among  2898  Pelomvs} 
which  in  this  region  were  domestic,  0.8%  were  found  infected. 
Among  3294  tree  rats  (T hamnomys)  only  0.09%  showed  plague. 


15-17.  (India)  Indian  squirrels  (m)  were  found  by 
Simond*45)  in  1898  to  be  infected  at  Karachi.  This  was  after¬ 
wards  fully  confirmed  by  Af iss  Cortliorn*46).  Haffkine*47)  also 
emphasized  their  importance.  In  one  instance  an  English 
child  in  India  received  infection  from  the  bites  of  a  plague 
infected  squirrel*48). 

Recently  plague  infection  has  been  found  among  the 
squirrels  in  Ceylon.  Among  other  findings  “squirrel  plague 
has  been  recorded  from  Ginigat Iihena,  in  1947  in  association 
with  the  Nawalapitiya  outbreak.”  7\o  fleas  have'  so  far  been 
found  upon  them*49).  They  played  in  this  outbreak  only  a 
secondary  role,  rats  being  its  cause,  as  the  Colombo  Public 
Health  Department  kindly  informed  us. 


A  palm  rat  found  infected  at  Senegal  (Africa)*50)  belongs 
probably  to  this  species. 

It  has  been  ascertained  in  Belgaum  and  other  plaices  in 
the  Bombay  presidency,  that  a  large  rat,  the  bandicoot (16), 
once  a  common  frequenter  of  town  houses,  disappeared  com¬ 
pletely  with  the  advent  of  plague.  No  reliable  evidence  of 
migration  could  be  obtained,  and  it  is  highly  probable  that 
this  animal — susceptible  to  plague  under  laboratory  conditions 


(42)  Loo.  Gov.  Board  Rep.  1912/13.  p.  73. 

(43)  Graham  in  Simpson,  Rep.  on  PI.,  Gold  Coast.  19C8.  pp  21-25 

(44)  Lurz,  Arch.  f.  Schiffs-u.  Tropenhyg.  1913,  No.  17,  pp.  593-599. 

(45)  Ann  ales  de  i’Inst.  Pasteur,  1898.  p.  664. 

(46)  Indian  Med.  Gaz.,  March  1899. 

(47)  Lancet,  Feb.  4,  1899. 

(43)  Farrar,  B.  M.  J.  1902,  Aug.  16. 

(49)  Colombo  Rep.  1922,  p.  41. 

150)  Laveau,  Bull.  See.  Paiih.  Exot,  1919,  pp.  291-96. 
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_ became  almost  extinct  through  natural  infection*51).  A 

similar  variety  of  the  bandicoots*17)  found  in  Calcutta  is 
believed  by  some  observers*5**)  to  be  intimately  concerned  m 
the  spread  of  the  disease  in  this  city. 

18.  (Ceylon).  The  bandicoot  of  Ceylon  has  also  been 
known  to  be  affected  with  plague  on  a  few  occasions*53). 

19.  India.  In  an  epidemic  at  Mysore  (1899)  several 
porcupines  kept  in  the  zoological  gardens  died  of  plague  toge¬ 
ther  with  some  monkeys.  This  is  the  first  and  only  record  of 
infection  among  these  animals*54). 

20.  (Guinea-pig) .  The  ordinary  guinea-pig  (Coma 
cobaya )  has  been  so  extensively  used  for  experimental  work 
that  it  is  not  surprising  to  hear  of  accidental  outbreaks  of 
plague  occurring  among  them.  Both  the  Indian  Plague  Com¬ 
mission^5)  in  1906  and  Schoebl*55'  in  1913  recorded  such 
instances,  where  rat  fleas  were  discovered  to  be  the  trans¬ 
mitters.  Another  outbreak  was  recorded  by  Noc*57)  in  1919. 

On  three  occasions  (one  in  Sidney  1902*58)  and  twice  m 
India  1903  and  1905)<59)  guinea-pigs  were  attacked  in  the 
zoological  gardens.  In  the  first  case  other  animals  also  suc¬ 
cumbed,  while  in  the  two  Indian  instances  the  infection  was 
traced  to  rat  fleas. 

21-22.  (England).  Beside  accidental  laboratory  infec¬ 
tions  along  with  guinea-pigs  occurring  in  India  in  1906*55), 
rabbits  have  been  known  to  suffer  from  true  natural  plague. 
An  old  report  of  the  year  1680*60)  mentioned  the  rabbit  as  a 
possible  agent  in  the  spread  of  the  pest.  Martin  and 
Rowland*51)  examined  40  rabbits  m  East  Suffolk  in  winter 
1910  and  found  natural  plague  m  two.  In  the  previous 
September  four  human  eases  of  pneumonic  plague  had  been 
diagnosed  in  the  same  county.  “It  is  more  than  probable 
that  the  introduction  of  plague  into  East  Suffolk  was  due  to 
grain  ships  from  infected  poits  arriving  in  the  River  Orwell 


(51;  Indian  PI.  Comm.  Jl.  Hyg.,  PI.  No.  1907,  p.  760  and  Jl.  Hyg., 
PI.  No.  1910.  p.  459-460) 

(52)  Hossak,  Jl.  and  Proc.  A  si  at.  Soc.  Bengal,  New  Series,  Vol.  V. 
(1906). 

(53)  Philip  and  ldir&t,  Jl.  of  Hyg.  1915,  p.  543. 

(54)  Loo.  Gov.  B.  Rep.  1898/01,  p.  317. 

1 55)  Jl.  Hyg.  Vol.  VII,  1908,  p.  891. 

(56 )  Phil.  J.  of  Sc.  1913,  p.  417-421. 

(57)  Rep.  sur  le  fonct.  du  Lab.  de  Bact.  de  l’Afr.  0.  F.  en  1919, 
Dakar  1920. 

(58)  Thompson,  Rep.  on  Second  Plague  Outbreak  in  Sidney  1902. 

(59)  Liston,  Jl.  Bombay  Nat.  Hist.  Soc.  1905.  Vol.  NV1,  p.  253. 

(60)  Kijanitzin,  Russki  Vratch  1910,  pp.  1510-12. 

(61)  Observations  on  Rat  Plague  in  East  Suffolk,  1910. 
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for  Ipswich,  and  from  which  vessels  rats  came  ashore  and 
infected  the  local  rodents  with  plague’ ’  (Bruce  Low)l62L 
Browne  reported  a  case  of  bubonic  plague  (1911)  in  a  seaman 
at  Shotley,  East  Suffolk.  He  had  evidently  been  infected  by 
one  or  other  of  the  two  rabbits  handled  by  him.  It  was  noticed 
that  rat  plague  was  prevalent  in  this  district  at  the  time. 

Again  in  1914  a  dying  rabbit  picked  up  in  the  same  local¬ 
ity  was  bacteriologically  proved  to  suffer  from  plague.  A  rat 
epizootic  was  also  then  m  evidence^. 

A  limited  outbreak  on  board  the  British  S.S.  “Bellailsa” 
occurred  in  1912(64),  where  three  apprentices  succumbed.  It 
was  surmised  that  the  victims  received  infection  from  the 
pet  rabbit  kept  by  them.  There  was  an  epizootic  among”  the 
rats  on  the  steamer. 

Kuraoka(65)  recorded  an  instance  at  Kagi  (Formosa)  where 
many  rabbits  died  during  the  plague  period,  but  unfortunately 
no  bacteriological  examination  was  made. 

22.  Hare.  The  only  two  records  available  of  natural 
plague  among-  wild  hares  came  from  England,  both  occurring 
in  1910  in  East  Suffolk^6’67). 

23-24.  ( Senegal )(23).  The  African  busli-rat  (Golunda 
caimpance)  was  recently  found  by  Leger  and  Baury(68)  infected 
with  natural  plague  in  52  out  of  715  examined  (7.2%). 

24.  Laveau  mentioned  infection  in  a  large  field  rat  in 
Senegal  (1919). 

25.  (Tunis).  Besides  gerbilles,  plague  stricken  field  rats 
were  found  in  Tunis  in  1920(70h 

20.  (llh  odes  ia)  Fit  Id  rat  Rhodesia  :  Kinghorn(71)  related 
an  epizootic  among  Mus  rattus  in  Rhodesia  (1918),  in  which 
Mas  norwegicus  and  probably  field  rats  were  also  involved. 


(62)  Log.  Gov.  B.  Rep.  1914/17,  p.  146. 

(63)  Statistical  Rep.  on  Health  of  Navy,  1912,  Oct.  pp.  173-176. 

(64)  Harker,  Annual  Rep.  of  Med.  Off.  of  Health,  Tyne  Port  San. 
Author.  1913,  pp.  24-26. 

(65)  Rep.  of  Saigon  Conf.  Trop.  Med.  1913,  p.  207. 

(66)  Martin  and  Rowland,  Observations  on  Rat  Plague  in  East  Suffolk 
1910. 

(67)  Bulstrode,  Log.  Gov.  B.  Rep.  1910/11,  p.  36. 

(68)  Bull.  Soc.  Pathol.  Exotique,  Feb.  1923,  p.  136. 

(69)  Laveau,  Bull.  Soc.  Path.  Exot.  1919,  pp.  482-484. 

(70)  Gobert,  Arch.  Inst.  Pasteur  de  l’Afr.  du  Nord,  1921,  pp.  440-446. 

(71)  Kinghorn,  quoted  Trop.  Dis.  Bull.  XIII,  p.  324. 
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27.  (Persia).  Grek  oil  isolated  Bac.  Pest  is  from  field  rals 
near  Turbat-i-jam  (Persia)  in  1912(72). 

N.B.  The  reference  about  arvieanthis  niloticus  (Elgyp- 

tian  rat)  is  rather  contradictory.  While  on  page  20  of  the 

Re]  jolt  it  is  stated  to  be  only  experimentally  susceptible,  later 

on  in  the  same  Report  (p.  23)  the  following  sentence  appears: 

“In  Komombo  however,  Mas  norvcgicus  and  Arvieanthis 

nilotwus  are  the  rodents  which  convey  the  infection  to*  man.” 

«/ 


in 


111.  Rodents  Susceptible  io  Experimental  Infection. 

All  necessary  information  upon  this  subject  is  outlined 
the  accompanying  Table  II. 


IV.  Note  on  the  Plague  Problem  in  Transbaikalia. 

Transbaikalia  being  the  endemic  centre  from  which  the 
principal  epidemics  of  pneumonic  plague  have  arisen,  a  survey 
of  the  plague  problem  in  this  part  of  the  world  is  called  for. 

A  detailed  description  of  the  human  outbreaks  which  have 
occurred  from  time  to  time  in  Siberia  would  be  beyond  the 
scope  of  this  paper.  The  problem,  as  it  affects  the  rodents, 
and  particularly  the  tarabagan,  may  be  herewith,  discussed. 


V.  Rodents  of  Transbaikalia. 

A  paper  on  “Rodents  in  Mongolia  and  Manchuria”  was 
read  by  Woerster  at  the  Mukden  Conference  (1911),  but  this 
was  unfortunately  not  published  in  the  Proceedings^. 

Jetmar(75)  recently  tabulated  the  rodents  of  the  Dauria 
Steppes  as  follows:  — 

(See  Table  III,  Rodents  of  Transbaikalia.) 

Remarks  upon  Table  III  : 

1.  Only  4/  us  vvuscuhis  and  Mus  noncegicus  have  been 
found  among  the  domestic  species.  Opinions  differ  as  to  them 
frequency,  but  no  one  lias  yet  described  any  plague  infection 
among  them. 


(72)  Clemov,  Lancet  1913,  June  14,  p.  1697. 

(73)  Petrie,  Progiess  Rep.  on  the  work  of  the  Plague  Invest.  Staff  in 
Upper  Egypt,  Cairo  1912,  p  20. 

(74'  Rep  Mukden.  Conference,  p.  336. 

(75)  Jl.  Transbaik.  Med.  Soc.  1922,  No.  2,  pp.  95-106. 
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2.  The  hamster  (Cricetulus  furunculus)  and  rat  hare 
( Ochotoma )  have  been  found  susceptible  to  experimental  infec¬ 
tion  (see  Table  II).  As  the  reports  have  not  appeared  in  any 
English  publication^76’77).  they  may  with  advantage  he  quoted 
here  : 

<t.  Two  hamsters  were  inoculated  percutaneoujsly  with 
B.  P.  but  survived.  Out  of  four  inoculated  sub¬ 
cutaneously,  two>  succumbed  on  the  Pth  day  to  plague 
showing  besides  inguinal  buboes,  peritonitis  and 
enteritis.  The  other  two  survived. 

b.  Two  rat  hares  were  inoculated  subcutaneously  with 
B.  P.  One  died  next  day  accidentally  of  pneumococcal 
infection,  the  other  on  the  4th  day  of  plague  showing 
local  reaction  and  enlarged  spleen. 

c.  Three  hamsters  and  two  rat  hares  received  injections 
of  B.  P.  All  died  within  12-48  hours  of  plague. 

d.  Zarianoff  (Ma.nchou.li  1923)  inoculated  intra  peri  tone- 
ally  a  rat  hare  with  a  highly  virulent  culture  of  B>.  P. 
Animal  died  of  plague  after  60  hours. 

e.  Generally  speaking,  percentage  of  infection  for 
Ochotoma  50%  and  for  hamster  25% (78h 

The  above  may  throw  some  light  upon  the  possibility  of 
their  playing  a  role  in  the  epizootology  of  plague,  especially 
as  both  species  abound,  in  the  tarabagan  regions  and  have  their 
burrows  in  the  immediate  vicinity  oil  the  latter.  In  our  many 
expeditions  we  also  noticed  this  feature. 

One  human  outbreak  in  Matsievskaja  (1913)  could  with 
some  probability  be  traced  back  to  a  hamster.  Thus :  A 
married  Russian  couple  lived  in  a  slaughter  compound.  Their 
pet  cat  brought  in  a  dead  hamster  from  the  fields  and  left  it 
on  their  bed.  The  woman  returning  some  hours  afterwards 
removed  the  corpse.  Within  a  week,  the  husband  fell  sick 
with  buboes  in  both  groins,  while  the  wife  showed  swellings 
in  right  axilla  and  left  groin  next  day.  Both  victims  died, 
showing*  at  post  mortem  all  signs  of  plague.  This  incident 
may  help  to  elucidate  the  part  taken  by  the  cat  as  a  possible 
transmitter  of  infection — an  aspect  not  generally  realised. 

3.  As  seen  in  Table  I,  the  suslik  (Spermophilus)  is 
highly  susceptible  to  B.P.  and  has  given  rise  to1  several  human 
outbreaks  in  the  Kirghiz  Steppes.  It  is  strange  that  the 
varieties  encountered  in  Transbaikalia  and  Manchuria,  have 
up«to  now  been  found  free  from  the  disease,  though  one  variety 
(Speimopdiilus  Eversmani)  is  highly  susceptible^78). 

(76)  Ibid. 

(77)  Sukneff,  Pubi.  Harbin  Med.  School,  No.  1.  1922,  pp.  213-34. 

(78)  .Jetmar.  !  c.  and  Zeit.  fur  Hvg.  apd  Infekt,  1923,  p.  329. 
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An  experiment  performed  by  Sukneff  and  Jet  mar  with, 
lice  from  Sper  moph.il  u-, v  daurieus  may  be  quoted!78).  Thirty 
lire  were  allowed  to  feed  on  the  head  of  a  plague-infected 
guinea-pig.  ( )n  the  death  of  the  latter  next  morning,  two 
lire  were  recovered.  In  one  of  these,  numerous  plague  bacilli 
(40,000)  were  seen.  The  particular  species  of  louse  has  not 
been  definitely  identified,  but  it  is  closely  allied  to  that  found 
on  the tarabagan. 

4.  The  jumping  hare  is  a  nocturnal  animal  and  is 
difficult  to  observe  and  catch  alive.  We  have  seen  dead  speci¬ 
mens  on  the  fields  during  our  research  expedition  in  Siberia. 


VrI.  The  Tarabagan-. 


1.  Ilistonccd  surrey  of  natural  plague. 

It  is  unfortunate  that  until  recent  years  observations  upon 
the  tarabagan  have  been  chiefly  made  by  native  hunters  and 
not  by  trained  medical  men. 

ty 


M  arcoi  Polo  thus  described  this  animal  in  his  “Travels”  : 
“Tartars;  subsist  entirely  upon  flesh  and  milk,  and  a  certain 
small  animal,  not  unlike  a  rabbit,  called  by  our  people 
Pharaoh’s  mice,  which  during  the  summer  season  are  found 
in  great  abundance  in  the  plains. 


Both  Belt  (1691-1780)  who  travelled  in  these  parts  in 
1718-22  and  Du  Halde,  also  about  the  same  time,  left  good 
descriptions  of  the  animal.  The  tornier  oakE79- :  “On  these 
hills  (near  the  Relinga  river)  are  a  great  number  of  animals 
called  marmots,  of  a  brownish  colour,  having  feet  like  a 
badger  and  nearly  of  the  same  size.  They  make  deep  burrows 
on  the  declivities  of  the  hills;  and  il  is  said  that  in  winter 
they  continue  in  these  holes,  for  a  certain  time,  even  without 
food.  At  this  season,  however,  they  sit  or  lie  near  the  burrows, 
keeping  a  strict  watch,  and  at  the  approach  of  danger  rear 
themselves  on  their  hind  feet,  giving  a  loud  whistle  and  then 
drop  into  their  holes  in  a  moment 

Du  Halde(80'  gives  a  similar  description  and  mentions  the- 
catching  of  the  animals  in  great  numbers — "on  en  prend  a  la 
tots  un  tres-grand  nomine. 

It  is  hardly  necessary  to  state  that  the  reports  emanating 
from  country  peasants  as  to  the  existence  or  not  of  plague 
should  be  received  with  caution.  One  sign  considered  by 


(79)  Bell's  “Travels”,  publ.  in  Glasgow  1763,  Vol.  1.  p.  311. 

(80)  History  of  China,  Vol.  IV,  p.  30. 
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them  as  characteristic  of  pest  is  the  presence  of  a  red  swelling 
in  the  axilla.  Even  Russian  doctors  are  sometimes  misled 
by  this  statement,  taking  the  swelling  for  buboes  and  class 
cases  so  reputed  as  plague. 

In  our  investigations  we  have  gone  into  this  matter 
carefully  and  found  ihe  so-called  swellings  to  be  merely 
deposits  of  fat,  often  of  a  pink  colour.  But  this  is  no  more 
characteristic  of  plague  than  of  other  diseases  and  is  frequent¬ 
ly  present  in  healthy  animals.  A  few  remarks  may  now  be 
made  of  scientific  observations  made  in  the  past  upon  this 
subject.  We  begin  with  a  classification  of  the  tarabagans 
believed  by  us  to  have  actually  suffered  from  natural  plague. 

It  was  a  Russian  military  physician  who  first  described 
what  he  thought  to  be  an  epizootic  among  the  tarabagans  in 
1901.  His  words  were*81'  “As  I  was  returning  from  the  village 
Soktui  into  Akslia,  I  saw  plague  affected  tarabagans.  The 
animals  were  moving  unsteadily,  their  eyes  were  dim,  and 
they  were  apparently  dazed,  inasmuch  as,  while  crawling 
across  the  road,  they  came  sometimes  under  the  wheels  of  the 
carriage.  ”  Unfortunately  no  bacteriological  advantage  was 
taken  of  this  unique  opportunity. 

It  should  be  pointed  out,  however,  that  although  an 
unsteady  gait  on  the  part  of  these  animals  while  in  the  wild 
state  suggests  the  possibility  of*  plague,  we  have  often  seen 
similar  symptoms  present  in  tarabagans  dying  of  other  diseases. 
On  the  other  hand,  quite  frequently  plague  infected  animals 
remained  strong  and  fierce  up  to  the  last  moment  of  their 
demise. 

The  first  authentic  case  of  natural  infection  was  that  of 
Barikin,  who  shot  in  the  autumn  of  1907  what  he  consider - 
a  ^  a  a  li  agan  in  the  district  between  Lake  Dalai  Nor 

and  Manchouli.  His  attention  had  been  drawn  to  this  neigh¬ 
borhood  by  the  Mongols  who  regarded  the  hills  around  as 
infected  and  therefore  avoided  them.  Not  far  from  this  local¬ 
ity  plague  had  occurred  in  a  girl  (aet.  13)  who  probably  re¬ 
ceived  infection  from  a  dead  tarabagan.  The  animal  when 
alive  looked  sick  and  was  killed  by  her  brothers  in  ihe  field. 
The  girl  was  ordered  to  remove  the  skinned  corpse,  but  it  being 
somewhat  heavy,  she  dragged  it  along  the  grass  and  returned 
the  same  wav  to  the  camp.  She  had  3  small  open  wound  in 
her  left  foot,  through  which  the  bacilli  undoubtedly  entered, 
for  she  developed  a  left  inguinal  bubo  afterwards  and  died 
of  plague.  Ihe  brothers  who  cut  up  the  animal  escaped. 

(81)  Kokosov,  quoted  by  Podbielski  Russian  Archive  for  PaCh  eic 
1901.  No.  3,  p  250. 

(82)  Russki  Vratch.  1909,  No.  15,  pp.  538-540. 
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The  tarabagan  shot  by  Baribin,  as  mentioned  above,  was 
carefully  dissected  by  him  two  hours  after  death.  The  follow- 
in”'  table  indicates  his  findings: 


9 

Organ. 

Measurements 

Table  IV. 

Cf.  normal 
measurements. 

Lesions  found. 

Heart 

8.5  cm.  (circumf.) 

8-0  cm. 

Muscles  ruptured  and 

4.5  cm.  (height) 

4.0  cm. 

haemorrhagic. 

Liver 

16x12x2  cm. 

14x  9x  1.5  cm. 

swollen  ail'd  congested. 

Spleen 

14x3x1.5  cm. 

10x2x1 

swollen  and  congested 

(No  buboes  noted) 

showing  small  greyish 
nodes  on  section. 

8m ears  from  liver, 

kidnev,  heart 

J 

and  lung  were  sterile 

Smears  from  spleen  showed  among  others  suspicions  bipo¬ 
lar  gram-negative  bacilli  and  involution  forms. 

Cultures  from  spleen  were  suspicious  for  plague  and  show¬ 
ed  non-mot ile  organisms  like  B.  P.  No  annual  experiments 
were  done. 

Histological  sections  of  spleen  showed  plague  bacilli. 

Baribin  also  laid  stress  upon  the  similarity  of  these  no¬ 
dules  in  the  spleen  to  those  found  in  other  rodents.  Although 
some  observers  have  questioned,  the  accuracy  of  his  diagnosis, 
we  have  no  doubt  that  this  was  a  true  case  of  plague,  partly 
because  of  the  strong  pnma-facie  evidence  and  partly  because 
we  have  ourselves  observed  similar  nodules  in  artificially  in¬ 
fected  tarabagans. 

The  second  and  third  authentic  cases  were  found  in  1911. 

As  stated  m  our  1911-13  Reports,  <83)  five  suspicious  cases 
were  encountered  in  1911,  of  which  two  proved  positive,  one 
doubtful.  These  were:  — 

a.  Zabolotny’s  (84)  picked  up  alive  by  an  assistant  three 
versts  from  Sharasun,  but  dying  soon  after.  I  per¬ 
sonally  saw  the  organs  in  1911.  There  were  marked 
signs  suggesting  plague  in  the  spleen  and  lungs  be¬ 
sides  cervical  buboes.  Pure  cultures  of  B.  P.  rvere 
obtained  from  all  organs.  A  healthy  tarabagan  in¬ 
oculated  through  the  right  leg  developed  two  large 
•  buboes  in  the  right  groin  and  died  soon  after. 


(83)  N.  M.  Serv.  Rep.  1911-13,  p.  20. 

(84)  Aichiv.  f.  Sclnffs-u  Tropenhvg,  1912,  Beiheft  I. 
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b.  Bissemsky’s  (85)  one  was  found  sick  in  June  near 
Aral) ula k  and  died  20  minutes  after  capture.  This 
animal  was  semi-conscious,  not  attempting  to  ©scape 
but  coming*  towards  hnn  instead  of  running*  away. 
The  hind"  legs  were  paralysed  (as  in  our  experimental 
observations).  At  p.m.  haemorrhage'  in  peritoneal 
cavity  were  found,  the  spleen  enlarged  three  times r 
liver  haemorrhagic  but  no  buboes  were  present. 
Smears  and  cultures  were  positive  as  well  as  experi¬ 
ments  upon  mice. 

c.  Bissemski  reported  another  animal  (June  17th)  with 
rt.  axillary  bubo’ and  positive  findings  in  smears  and 
cultures,  though  gp.  and  mouse  experiments  proved 
negative. 

The  next  fovr  naturally  infected  tavabagans  were  found 
in  1921  by  Sukneff.  <86) 

t j 


In  September  two  dead  animals  were  picked  up  in  the 
valley  Kinkija  (5  versts  south-west  of  Soktui.)  Both  showed 
ample  eividence  of  plague,  guinea-pig  experiments  being  posi¬ 
tive.  Sukneff  stated  that  on  one  oif  these  tarabagans  a  flea  was 
found,  and  on  the  other  three  lice,  in  all  of  which  plague-like 
bacilli  were  seen. 

At  the  same  time  these  animals  were  examined,  the  ad¬ 
joining  field  showed  numbers  of  corpses,  which  had  more  or 
less  been  devoured  by  beasts  of  prey,  e.g.,  eagles,  polecats, 
wolves  (?).  Ur.  Tv  rot koff  of  th  e  paity  actually  chased  an  eagle 
(; turabashine — local  variety,  feeding  partly  upon  tarabagaiis) 
found  eating*  a  dead  tarabagan.  ( )nly  some  flesh  attached  to 
the  vertebral  column  was  left,  but  smears  showed  bipolar- 
stained  bacilli.  This  case  is  highly  suspicious,  (hi  Septembei 
22  the  fourth  tarabagan  was  found  in  the  valley  Barun-Zasulan. 
Suspicious  B.  P.  were  diagnosed  in  large  numbers  in  the  cer¬ 
vical  gland.  Here  also  signs  suggesting  the  presence  of  an 
epizootic  were  noticed,  e.g.,  bones,  decomposed  skins,  lying  on 
the  ground. 


2  Latest  Findings  of  Natural  Plague. 

Towards  the  end  of  May  1923,  information  reached  us  of 
two  fatal  cases  of  bubonic  plague  in  man,  one  near  Yakoshih 
(a  village  lying7  on  the  Chinese  Eastern  Railway  between 


(85)  Jasienski  and  Chmara-Barshevski,  Russian  Plague  Rep.  Harbin 
1912.  Supplement. 

(86)  Sukneff,  1.  e. 

N.B.—  This  publication  reached  us  too  late  to  refer  to  in  our  Report 
1918-22. 
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Mentuho  and  Hailar)  and  the  other  at  llaranor  (in  Transbai¬ 
kalia.).  These  two  localities  are  separated  from  each  other  by 
a  distance  o*f  330  versts  (21.0  miles)  llaranor  being  79  versts 
west  of  Manehoiuli  and  Vakoshih  252  versts  east  of  Manchouli. 
Roth  victims  were  Russians,  who  had  hunted  tarabagans  and 
developed  buboes  in  the  axilla.  We  also  received  news  of  an 
epizootic  among'  the  rodents  at  Soktui,  and  hastily  equipped 
an  expedition  led  by  thiee  physicians  (Wu  Lien  Teh,  Pollitzer 
and  Kwan)  to  the  affected  region,  hoping  to  witness  personally 
the  existence  oif  plague  among  the  wild  tarahagans.  Should 
out  mission  succeed,  we  would  go  a  long  way  in  finally  estab¬ 
lishing  the  relationship  between  the  Manchurian  outbreaks  and 
this  interesting  animal.  In  this  respect  our  hopes  have  been 
realised  as  the  following  pages  will  show. 

The  Chinese  party  started  from  Harbin  on  June  2nd,  con¬ 
ducted  investigations  for  a  week  at  Manchouli  and  arrived  at 
Soktui  (Siberia)  on  June  10th.  We  returned  to  Harbin  on 
June  23rd,  having  spent  the  interval  in  the  suspected  areas. 

Throughout  our  tour  in  Siberia  we  worked  in  close  co¬ 
operation  with  the  Russian  Plague  Detachment  under  Sukneff, 
in  whom  we  found  a  keen,  friendly  and  experienced  investiga¬ 
tor.  This  doctor  reported  some  findings  before  our  arrival. 
The  results  of  our  joint  work  may  be  thus  summarised 

T.  9.  One  suspicious  tarabagan  was  found  on  April  29  in 
the  valley  Chistokina,  1-J  versts  south-east  of  Soktui. 
P.M.  made  on  May  1st  showed  no  buboes,  slightly 
swollen  soft  spleen,  congested  areas  in  lungs  and 
haemorrhages  in  wall  of  stomach.  Films  from  lungs 
showed  gram-negative,  bipolar  bacilli.  Other  organs 
negative.  Cultures  and  experiments  negative. 

T.  10.  On  June  41  h  four  corpses  were  found  in  the  Barun 
Zasulan  (see  1921.)  This  valley  is  situated  ten  versts 
s,.e.  of  Soktui,  hut  on  higher  elevation.  Three  were 
too  decomposed  for  examination,  but  the  fourth 
proved  positive.  P.M.  showed  left  cervical  bubo. 
Smears  and  cultures  confirmed  plague.  Two  guinea- 
pigs  inoculated  with  juice  from  the  organs  succumbed 
to  typical  pest.  Our  party  helped  in  ihe  autopsies. 

T.  11.  On  June  8th  a  corpse  was  found  in  the  same  valley. 

No  buboes  were  present,  but  spleen  was  soft  and 
swollen  with  small  greyish  nodules.  Haemorrhagic 
foci  in  lungs  (especially  left)  and  swollen  suprarenal 
glands.  Films  and  cultures  confirmed  plague,  while 
animal  experiments  in  which  our  party  tool;  part  also 
gave  positive  results. 
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T.  12. 


A 

a. 


b . 


c. 


d. 


T.  13. 


On  June  10th  cm  party  independently  dissected  a 
complete  tarabagan  found  the  previous  day  in  the 
sarnie  valley.  At  P.  M.  anterior  cervical  region  was 
slightly  swollen.  As  the  skin  was  drawn  aside,  a 
large  superficial  bubo  was  seen  on  left  side  of  neck. 
Salivary  glands  were  oedematous  and  congested. 
The  deep  cervical  glands  on  left  side  were  also  much 
enlarged  up  to  size  of  windsor  bean  and  showed  on 
section  caseo-purulent  matter.  Glands  on  right  side 
were  swollen  but  contained  no  pus.  Spleen  was 
enlarged  and  soft.  Liver  was  swollen  and  congested. 
Some  clear  liquid  in  pericardial  sac.  Both  lungs 
showed  congested  areas,  especially  on  right  where 
practically  the  whole  lower  lobe  was  affected.  Smears 
were  positive  in  all  organs. 

Cultures  and  guinea-pig  experiments  were  fully 
positive. 

Histological  Findings  of  T.  4. 

short  summary  is  herewith  given  :  — 

Cervical  bubo.  A  portion  of  the  caseating  area  cut. 
Marked  leucocytic  infiltration  adjoining  the  caseating 
region.  Isolated  masses  of  B.  P.  seen  in  and  around 
Malpigli.  bodies.  Haemorrhages  in  lymph  spaces. 
Capsule  of  gland  infiltrated. 

Salivary  gland  {submax).  Intense  infiltration. 
Haemorrhages  into  and  around  acini  of  glands.  B.  P. 
in  small  numbers  among  the  lobules.  Majority  of 
epithelial  cells  of  acini  show  granular  degeneration. 
Lymph  spaces  invaded  by  red  cells. 

Lungs.  Portion  of  congested  area  oif  right  lung  cut. 
Marked  early  pneumonia  seen.  Most  alveoli  invaded 
by  red  cells  and  leucocytes,  others  collapsed. 
Numerous  B.  P.  in  alveoli  and  interalveolar  spaces. 
Proliferation  of  cells  of  infundibula.  Intense  reac¬ 
tion. 

Spleen.  Lymph  nodules  darkly  stained.  B.  P.  in 
great  numbers  in  and  between  Malpigli.  bodies. 
Capsule  infiltrated.  Blood  vessels  dilated.  Red  cells 
invaded  lymph  spaces. 

On  June  23rd,  (i.e.  after  our  departure)  a  decomposed 
tarabagan  was  found  in  the  same  valley.  Guinea-pig 
inoculated  with  material  from  this  died  of  typical 
plague. 
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14-13.  Three  more  naturally  infected  tarabagans  were 
found  bn  July  4,  21  and  25,  1923.  Of  these., 
two  specimens  (14  and  15)  were  partly  devoured,  and 
diagnosis  was  made  from  smears  of  remaining  flesh,. 
The  third  carcase  (T.  16)  was  complete  and  displayed 
all  typical  features,  especially  cervical  buboes  and 
lung  lesions.  Animal  experiments  were  positive. 
This  specimen  is  now  in  our  Harbin  museum.  Photo 


herewith. 

Sukneff  and  our  party  discovered  two  more 
naturally  infected  taraba  guns  (T.  IT  and  18),  in  the 
autumn  of  1923. 


The  first  animal  was  found  m  the  old  infected  valley 
Barun-Zasulan  on  August  24th,  1923,  while  the  second  was 
found  near  Dauria  where  no  infected  animal  had  hitherto 
been  recorded  (Sept.  1st.) 


T.  IT.  Showed  the  following  p.m.  features  : 

Glands: — Cervical  glands  of  both  sides  much  enlarged  and 
congested ;  no  surrounding  inflammation. 

Lungs: — Both- sides  markedly  congested  with  pneumonic  foci 
all  over. 

Other  organs:  —  Showed  acute  congestion. 

Smears: — Were  all  positive,  but  lungs  showed  more  B.  P. 
than  elsewhere,  particularly  cervical  glands. 

T.  18.  (Partly  eaten  by  eagles)  displayed  all  features  of 
chronic  plague  (nodular  variety,  like  No.  1.) 

Left  submaxillary  bubo  present — size  that  of  a  cherry  with 

little  hyperemia  and  no  surrounding  inflammation. 

Cervical  glands — only  slight  changes. 

Lungs — pinkish  colour,  some  bulging  nodes  with  no  signs  of 
ac ut  e  in  fl am m a t ion . 

Liver: — Enlarged  three  times  normal,  extremely  congested, 
with  many  yellowish -white  bulging  nodules  and  haemor¬ 
rhagic  spots. 

Gall  bladder— ^enlarged . 

Spleen — mostly  eaten  off.  No  evident  swelling. 

Smeaxs — B.  F.  present — but  scantily — in  all  organs. 

Animal  experiments: — Grp.  inoculated  with,  fresh  blood  from 
lung  and  heart  suecumfbed  in  5  days  to  acute  plague. 
Culture  from  liver  showed  considerable  diminution  of 
virulence  within  short,  period. 
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Cultures  of  B.  P.  from  both  tarabagaus  satisfied  all  con¬ 
firmatory  tests. 

kJ 

One  isolated  fatal  case  of  bubonic  plague  (rt.  axillary 
bubo)  occurring  in  a  girl,  aet.  12,  on  September  3rd,  near 
Dauria  is  noteworthy.  This  case  could  be  traced  back  to  a 
hunting  camjp  not  many  versts  distant  from  the  place  where 
we  found  T.  18. 


All  the  evidence  hitherto  obtained  seems  to  point  to  the 
fact  that  epizootics,  when  they  occur,  are  usually  confined  to 
a  limited  area.  The  rise  and  decline  of  such  outbreaks  have 
still  to  be  studied.  Although  satisfactory  evidence  had  been 
collected  regarding  the  1923  cases  of  natural  plague 
taraba  gans,  it  was  nevertheless  necessary  in  addition  to  test 
the  cultures  by  all  methods  so  as  to  exclude  other  organisms 
similar  to  B.  Pestis,  particularly  B.  pseudot-ubercvlosis 
rod  entium . 

Four  strains  were  brought  hack  by  us  from  the  Transbai¬ 
kalia  cases  to  our  Harbin  Laboratory.  These  were:  — 


a. 

Culture  bubo  from  gp.  infected 

cutaneouslv 

«/ 

with  material  from  . 

.  T. 

10 

b. 

Culture  spleen  from  pp.  infected 

cutaneouslv 

with  material  from  . 

.  T. 

11 

c. 

Culture  spleen  from  gp.  infected 

cutaneouslv 

ev 

with  mater  Lai  from  . 

.  T. 

12 

d. 

Culture  lung  from  . 

.  T. 

12 

From  each  culture  one  loop 
and  scarified  skin  of  a  guinea-pig. 
typical  signs  of  acute  pi  ague. 


was  rubbed  into  the  shaved 
Every  animal  died  showing 


From  these  infected  guinea-pigs,  cultures  e,f,g,h,  were 
obtained  and  together  wdth  a,b,e,d,  were  subjected  to  the 
necessary  bacteriological  tests.  The  results  obtained  in  every 
strain  were:  — 


i.  Gram-negative,  bipolar  stained,  noil-motile  bacilli. 

ii.  Typical  growths  of  B.  lb  on  ordinary  agar  and 
bouillon. 

iii.  Formation  of  involution  forms  on  3%  Salt  Agar. 

iv.  No  change  in  litmus-milk,  except  very  slight  acidity. 


The  final  observations  prove  conclusively  that  the  organ¬ 
isms  in  question  are  tiue  plague  bacilli.  Consequently,  the 
dead  tarabagans  No.  10,  11,  12  picked  up  in  the  fields  of 
Transbaikalia  in  June  1923  did  really  die  of  natural  plague. 
Similar  results  were  obtained  also  with  cultures  from  T.  IT 
and  18. 
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3.  IW'INTER  EXPERIMENTS. 


Zabolotny  and  other  Russian  observers  believe  that  the 
•district  of  YVedchang  (lat.  42,  long.  118),  the  famous  Imperial 
hunting  park  of  N.  China,  is  a  true  endemic  centre  of  plague, 
basing*  their  conclusion  upon  the  following:  — 

i.  Mongolian  and  Buriat  pilgrims,  on  their  return  from 
the  sacred  Chinese  mountain  of  Wu  T’ai  Shan,  passed 
through  this  locality  and  became  infected, 

ii.  As  the  disease  developed  and  the  victims  died  during 
the  journey  northwards,  their  bodies  were  left  accord¬ 
ing*  to  religious  custom  on  the  steppes  and  were  thus 
eaten  by  taralbagans  besides  other  animals, 

iii.  In  this  fashion  perhaps  the  infection  was  maintained 
among  these  rodents. 


Dudchenko(87),  who  had  devoted  much  time  to  the  study 
of  the  tarabagan  problem  m  Siberia,  considered  that  the 
hibernating  habits  of  the  animal  helped  to  limit  the  spread 
of  the  disease,  inasmuch  as  the  sick  ones  usually  stayed  out¬ 
side  their  burrows  to  die.  In  trying  to-  assign  a  reason  tor 
the  almost  yearly  appearance  of  the  epizootic  among  tara- 
bagans,  he  laid  stress  upon  the  regular  introduction  of  plague 
by  the  pilgrims  passing  through  AVeichang. 


It  is  true  that  Catholic  missionaries  reported  cases  of 
bubonic  plague  at  Weichang  as  eaily  as  1888.  and  Zabolotny 
on  his  visit  there  in  1898  bacteriologically  confirmed  the 
disease^88).  But  since-  that  time  nothing  has  been  heard,  and 
Chinese  medical  officers  stationed  in  the  neighborhood  have 
not  reported  any  case  for  nearly  25  years. 


This  fact  together  with  our  increased  knowledge  of  the 
epidemiology  of  plague  in  humans  and  rodents,  do>  not 
support  the  Russian  view,  and  in  our  opinion,  some  other 
cause  must  be  sought  for  the  propagation  of  plague  among 
tarabagans.  Hence  a  series  of  investigations  upon  the  typo 
of  disease  encountered  in  winter  seems  of  great  importance. 


Le  Dan  teed89)  was  the  first  to  suggest  the  possibility  of 
B.  Pestis  remaining  quiescent  in  the  body  of  the  tarabagan 
during  winter  and  killing*  it  in  spring.  Such  spring  out¬ 
breaks  have  often  been  reported  by  Russian  and  Mongol 
peasants,  but  they  should  not  be  accepted  without  sufficient 
proof,  as  the  animals  may  become  starved  in  the  early  cold 
spring  or  be  attacked  by  enteritis.  It  is  interesting  to  men- 


(87)  Vestnik  Obst.  Guig.  1009,  pp.  897-909  and  1045-1089. 
(88/  Russian  Archive  f.  Faith,  etc.,  1899,  pp.  242-250. 
(89)  Jl.  de  Med.  Bordeaux,  1911,  No.  15,  p.  197. 
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tion  that  tarabagans  arc  sometimes  seen  to  coin©  out  m  tli© 
open  even  before  the  snow  has  melted.  This  may  he  due  to 
the  prevailing  winter  lasting  longer  than  their  hibernating 
period  or  to  some  unusual  event  happening  in  the  burrows. 


V  'urtz  carried  out  some  plague  experiments  upon  Alpine 
marmots  hut  they  were  not  successful  as  rhe  animals  awoke 
fiom  hibernation  and  died  after  a  few  days. 

Dujardin-Beaumetz  and  M  nsirV90)  in  1912  injected  B.  P. 
subcutaneously  into  three  European  marmots  •  the1  two'  hiber¬ 
nating  ones  died  after  61  and  115  days  respectively  showing 
no  buboes,  but  only  foci  of  chronic  pneumonia,  in  which 
B.  P.  were  present  in  enormous  numbers.  The  third  animal, 
which  was  not  hibernating,  died  in  k'£  days.  These  French 
observers  concluded  from  this  scanty  evidence  that  the  tara- 
liagan  of  Siberia  is  a  “reservoir”  for  plague,  the  virus  being 
held  in  abeyance  during  winter.  They  also  mentioned  that 
the  fleas  might  serve  as  carriers  and  quoted  Gauthier  and 
Raybaud  who  demonstrated  the  presence  of  virulent  B.  P.  in 
the  stomachs  of  fleas  after  45  days  preserved  in  the  ice  box. 

Zabolotny  and  Tshurilina<91>  also  succeeded  in  1911  in 
keeping  hibernating  tarabagans  alive  for  12-14  days  after 
inoculation,  while  controls  died  in  3-4  days. 


( )ur  winter  experiments  upon  over  twenty  tarabagans  in 
our  H aiibi n  Laboratory  were  continued  from  November  1922  to 
April  1923.  The  external  temperatures  during  these  months 
were  as  follows  :  — 


Table  VI. 


November  1922  _ 

Max. 

Min . 

......  12.5°C. 

-29.6 

December  1922  . 

.  -4.1 

-27.9 

January  1923  . 

.  -T.4 

-33. 7 

February  1923 

.  -1.6 

-30.4 

March  ]  92-3 

.  13.2 

-24.8 

April  1923  . 

.  26.8 

-  8.9 

In  the  course  of  our  investigations  we  had  in  mind  : _ 

1.  The  variation  (if  any)  in  the  temperature  of  the- 
animals  during  winter. 

2.  Continuation  of  inhalation  experiments  in  winter. 

3.  Infection  by  nostrils. 

4.  Percutaneous  inoculation. 

5.  Inoculation  per  conjunctiva. 

6.  Observation  upon  contacts. 


(90)  Compt,  Rend.  Acad.  Sci.  1912,  Vol.  155,  p.p.  329-532. 

(91)  Berdnikow,  Zentralbl.  f.  Bact.  Vol.  69,  1913,  p.  257. 
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It  would  be  tedious  to  describe  fully  in  this  paper  our 
several  findings.  The  methods  adopted  were  along  the  lines 
mentioned  in  our  previous  publications.  Ouly  the  salient 
points  will  be  pointed  out  here. 

a.  The  temperatures  differed  as  greatly  in  winter  as  in 
summer. 


Temperature 

Highest 


Lowest 


Table  VII. 

Winder  (Recorded  1922-23) 

37.0  (Normal) 

39.5  (Plague  infected) 

l.Q  (Normal  hibernating) 


Summer  (Recorded 
1911). 

39.4  (Normal) 

40.4  (Abnormal) 

35-0  (Normal) 


b.  In  plague  infected  animals  the  highest  point  observed 
was  39.5,  but  the  fever  was  rarely  continuous,  the 
chart  curve  sometimes  reaching  normal  and  then 
rising  again. 

c.  When  the  body  temperature  reached  17.0C,  the 
animals  usually  became  drowsy.  Below  14,  true 
hibernation  set  in. 

(See  Table  VIII — tabulation  of  winter  experiments.) 


2.  Continuation  of  Inhalation  Experiment. 

Six  animals  were  given  inhalations  of  B.  R.  from  gradual- 
ed  sprays,  and  then  left  in  unhealed  rooms. 

Of'  these  three  were  m  a  hibernating  state.  The  results 
of  spraying  obtained  when  animals  were  confined  in  a  box  or 
while  strapped  upon  a  stage  were  the  same  and  therefore 
(require  no  additional  remarks.  As  seen  from  I  able  "\  III, 
one  (T.  197)  did  not  hibernate  but  remained  feverish  all  the 
time  until  its  death  37  days  afterwards.  At  P.  M.  chronic 
plague  was  observed  with  nodular  abscesses  in  lungs,  pericar¬ 
ditis,  swollen  congested  spleen,  white  patches  and  haemor¬ 
rhages  over  liver,  purulent  (hot  bloody)  sputum  in  trachea. 
The^ next  three  animals  remained  hibernating  until  their  deaths 
59,  21  and  41  days  respectively  after  inoculation.  T.  223 
showed  at  P.  M.  haemorrhages  and  congested  areas  in  lungs. 
Thymus  was  swollen  and  congested,  spleen  slightly  enlarged, 
peritoneal  vessels  injected.  Smears  from  all  organs  showed  a 
few  B.  P.  Cultures  remained  sterile.  T.  233  had  bloody  froth 
in  nostrils  and  trachea,  cervical  glands  were  swollen  and  con¬ 
gested.  Lungs  showed  pneumonic  areas.  Liver  had  white 
patches.  Spleen  was  swollen. 

Smears  and  cultures  were  positive.  27. B.  This  animal 
did  not  die  until  21  days  after  inoculation,  and  yet  signs  were 
those  of  acute  plague. 
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T.  238,  dying'  in  41  days,  received  same  culture  as  T.  233. 
Trachea,  appeared  healthy  .  Lungs  were  pink  with,  two  small 
congested  areas.  Spleen  was  firm,  not  enlarged,  hut  had 
some  resistant  bulging  nodules.  Liver  was  congested.  Rectal 
muscles  looked  haemorrhagic,  but  were  not  torn. 

Smears  from  heart  doubtful ;  from  spleen  nil ;  from  lungs 
suspicious  ;  B.  P.  among  other  organisms. 

N.B. — Ihe  changes  in  this  spleen  may  indicate  resolving 
plague,  as  none  of  our  numerous  post  mortems  upon 
healthy  tarabagans  have  ever  shown  this  feature. 

T.  231  and  rl .  232  were  inoculated  at  the  approach  of 
spring  when  the  weather  was  rather  warm.  The  results  were 
in  harmony  with  those  of  our  previous  summer  experiments, 
the  lungs  showing  pneumonia,  and  the  treaehea  bloody  froth. 

On  the  whole,  our  winter  experiments  with  inhalation 
indicated  considerable  prolongation  of  the'  disease,  as  the 
earliest  death  occurred  21  and  the  latest  59  days  after  in  fee- 
tion.  This  is  the  more  remarkable  as  the  animals  were  daily 
handled.  AVe  propose  to  continue  similar  investigations  next 
winter  on  a  large  scale  and  allow  the  hibernation  to>  continue 
uninterruptedly. 


3.  Infection  by  Nostrils. 

Two  hibernating  animals  were  used.  One  (T.  224)  died 
in  T  days  showing  enlarged  cervical  glands,  much  bloody  froth 
in  the  trachea,  haemorrhages  and  pneumonic  patches  in  lung, 
swollen  spleen  and  congested  peritoneum.  Bacteriological 
results  were  positive. 


The  second  (T.  250)  died  after  86  days  showing  absolute¬ 
ly  no  traces  of  plague  at  P.  M.  There1  was  no  doubt  about 
the  virul  enoe  of  the  stiain  employed  (Haranor  1922). 


4.  P'erctt  vneous  Inoculation. 

One  tarabagan  (T.  241)  was  inoculated  on  abdominal  skin 
while  hibernating.  It  died  after  T4  days,.  At  P.  M.  the  right 
inguinal  glands  were  slightly  swollen.  Bight  axillary  glands 
were  enlarged,  one  of  which  showed  a  yellow  nodule  (?  caseat- 
ing  area).  Deep  cervical  glands  slightly  increased  in  size. 
Thvm  u  s  and  axillary  fat  congested.  Smears  and  cultures 
negative. 

N.B. — This  may  be  another  case  of  resolving*  plague.  The 
strain  used  was  virulent  Haranor  1922  one. 
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5.  Inoculation  per  Conjunctiva. 

Two  animals  (T.  230  and  T.  251)  received  Hi  left  eye  one 
loop  each  from  virulent  agar  culture  (1921  strain). 

T  936  developed  lever  and  slight  local  reaction.  It  died 
on  ITth'day.  At  1*.  M.,  left  conjunctiva  showed  congestion, 
hut  there  was  no.  gross  destruction  of  eye.  Anterior  cervical 
glands  partly  congested.  Lungs  congested.  Heart  surface 
covered  bv  filmy  membrane.  Liver,  swollen  and  brown, 
showed  numerous  pin-head  nodules  of  yellouish  w  ite  eo  our. 
Spleen  soft  and  swollen  with  white  nodules,  size  of  len  l 
surrounded  by  hypeideniic  zones.  Smears,  culture  and  animal 
■experiments  were  all  positive. 

N;B.— This  is  perhaps  a  case  of  the  '‘nodose"  variety  described 
by  Barikin  among  wild  tarabagans.  It  is  also  note¬ 
worthy  that  both  guinea-pigs  infected  percutaneously 
with  cultures  from  this  tara.bagan  survived  for  nearly 
two  weeks.  A  white  rat,  infected  subcutaneously,  died 
in  48  hours. 

T  251  died  three  months  after  inoculation  “with.  aPP* 
negative  results. 

6.  Observation  upon  contacts. 

Of  4  (ontaets  (three  in  hibernating  stage)  used  for  inhala¬ 
tion  experiments,  two  died.  One  (T.  213)  succumbed  after  (A 
days  showing  no  traces  of  plague  infection.  Alt  hong  i  me  « 
of  the  time  unconscious,  it  managed  in  one  of  its  waking 
moments  to  eat  up  part  of  a  plague  infected  corpse  (T.  197). 
This  is  oif  additional  interest. 

The  second  tarabagan  (T.  234),  partly  hibernating,  also 
fed  upon  an  infected  corpse  (T.  232).  This  occurred  108  days 
after  its  first  exposure.  Five  days  after  the  feeding,  the 
animal  (lied  showing  plague. 

At  E.M.,  cervical  glands  swollen  and  congested, 

Trachea  full  of  bloody  froth, 

Thymus  enlarged  and  congested, 

Lungs  pneumonic  areas, 

Oesophagus  haemorrhages  in  muscles, 

Stomach  and  duodenum  extensive  haemorrhages  in 
mucous  membrane, 

Spleen  soft  and  swollen, 

Liver  few  white  patches, 

Intestines  and  mesentery  congested, 

Smears  and  cultures  positive. 
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Apparently  1 .  234  kept  well  for  108  days  after  first  ex¬ 
posure  to  an  inhaled  mate,  but  succumbed  five  days  after  eating* 
a  dead  companion,  and  showed  plague  with  pneumonic  com¬ 
plication. 

h  a  thy  animals  were  left  in  untouched  box 
(March  1928)  where  two  plague  corpses  had  just  been  removed. 
Both  survived. 

4.  Parasites  of  the  Tarabagan. 


/  :  l  leas.  The  flea  of  the  tarabagan  was  first  identified  by 
Silantiev,  after  whom  it  had  been  named  ( Cerato - 
ph  yllus  Silantievi) . 

In  1903  a  full  description  was  given  by  TiraboiSchT92)  who 
fully  realised  its  importance  in  relation  to  the  etiology  of 
plague.  Dudehenkot93)  in  1909  noticed  that  the  fleas  under 
normal  conditions  did  not  live  upon  man,  but  did  bite  when 
suitable  occasions  arose,  resulting  usually  in  red  spots  some¬ 
time, >  m  urticaria  on  the  site  of  feeding.  In  a  subsequent 
paper  4)  Dudchenko  (1915)  mentioned  a  case  where  in  the  pro- 
( 1  digging  up  a  tarabagan  burrow  one  of  his  workmen 

was  bitten  by  a  flea  which  turned  out  to  be  one  from  the 
tarabagan.  Two  years  previously,  i.e.  1911  during  an  ex¬ 
pedition  m  Mongolia,  the  author  W.,L.TV95>  had  already 
proved  m  a  number  of  experiments  that  Ceratoph  yllus  S. 
leadih  fed  upon  human  beings  when  hungry.  fTetmar^96^ 
pointed  m  1922  to  the  presence  of  apparently  free  living  fleas 
during  the  harvesting  season  in  Transbaikalia,  He  recorded 
an  outbreak  of  bubonic  plague  among  a  group  of  Russian 
peasants  who  had  not  been  in  touch  with  any  tarabagan  or 
indent  hut  had  been  bitten  by  fleas  when  coming  in  the  fields. 

A>  in  the  case  of  rats,  we  have  always  considered  that  a 
knowledge  of  the  flea  rate  in  tarabagans  might  contribute  to 
the  elucidation  of  the  plague  problem  in  these  regions.  For 
this  reason  all  data  available  on  this  point  have  been  collected 
and  are  herewith  given!  — 

i.  Petrie, (9?)  at  the  time  of  the  Mukden  Conference,  April 
1.U1  reported  the  following-  figures  for  fleas  transported  from 
Manchouli  to  Mukden  (925  miles). 


,2,2,3,0,2,2,5,2,0,12,3  (12  animals, 


average  3) 


(92)  Archives,  de  Parasit.  1903-04,  8,  p.  161. 

(93)  Vcstnik  Obst,  Guig.  1909,  Julv 

(94)  Ibid.  1915. 

(96)  Service  Rep*  PP-  40-43. 

(97)  Peeport  Mukden  Conference,  p.  237. 
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2.  The  author  W.L.Td98'  while  staying  in  Mongolia, 
August  to  Sept.  1911,  examined  a  number  or  freshly  caught 
tarabagans  and  found  the  flea  rate  to  vary  greatly.  1  hi  one 
animal  94  fleas  were  caught,  hut  the  number  seldom  went 
below  five.  Average  was  over  10. 

3.  Occasional  observations  made  by  Russians  (\\  assile- 
wski/99)  etc.)  also  suggested  a  high  flea,  rate  in  the  autumn. 

4.  In  May-June  1923  we  returned  to  flea  statistics  and 
found  the  following  :  — 


Manchouli,  May  19:  20,2,0,1,0,1,0,0,  (8  animals,  average  3). 

Harbin,  May  29  :  No  fleas  in  any  of  the  14  animals  freshly 

arrived  from  Manchouli  (584  miles). 

Manchouli,  June  6:  2  tarab.  arrived  the  night  before  and 

were  kept  in  a  tin  bucket.  Next 
morning  one  was  found  dead.  It 
had  then  four  living  fleas,  six  ticks 
and  four  lice.  Strange  to  say  the 
surviving  one  had  im  fleas,  only 
four  ticks. 


Manchouli,  June  4  : 
Manchouli,  June  T  : 

Manchouli,  June  9  : 


0,0, 1,0,0  (5  animals,  average  0.2). 

0,3,1  (3  animals,  average  1.3),  all 
freshly  captured. 

0,0, 0,0,0, 1,0,2  (9  animals,  average  0-3.) 


5.  Sukneff  (1923)  reported  as  follows:  — 

Haranor,  May  28:  0,0,1  (3  animals,  average  0.3)  freshly 

dug  from  holes. 


Haranor,  May  30 : 
Soktui,  June  8: 


One  shot  tarabagan  had  one  flea. 

One  natural  plague-infected  th.  showed 


o 

o 


fl 


eas. 


Soktui,  June  20:  One  shot  tb.  had  no  fleas. 


The  above  observations  support  our  previous  contention 
that  the  flea  rate  in  spring  is  small  as  compared  with  that  in 
autumn.  This  seems  important  as  human  plague  is  usually 
reported  from  Siberia  towards  the  end  of  summer  oi  m 
autumn.  The  fact  that  this  period  also  corresponds  to  the 
hunting  and  harvesting  season  should  not  be  overlooked.  It 
is  also  worth  remembering  that  numerous  ectoparasites,  in¬ 
cluding’  fleas,  lice,  ticks  have  been  constantly  found  sticking 


(98)  N.  M.  Service  Rep.,  1911-13,  p.  40. 

(93)  Ji.  of  Harbin  Med.  Society,  1921,  pp.  27-37. 
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to  tarabagaii  carcases  and  even  on  skins  and  pelts  which  had 
been  removed  for  several  days.  This  is  an  important  point 
in  discussing  the  epidemiology  of  plague  in  these  regions. 


6 .  Bit i n< /  expe r i m e n  ts . 

In  the  summer  of  1923  we  allowed  different  ectoparasites 
found  on  tarabagans  to  bite  human  beings,  and  guinea-pigs. 


A  summary  of  Ibis  work  is  herewith  appended:  — 


May  23. 

25. 

2f>. 

90 

h*.  J  • 

31. 


Two  fleas  starved  four  days  were  used.  One  (m) 

1  it  man  for  31  min.  the  other  refused  to  bite 
and  died  next  day. 

Above  flea  bit  man  for  10  min. 

Same  flea,  bit  healthy  guinea-pig  for  10  min. 

Tb.  louse  bit  man  for  5  min. — Ticks  (over  30)  w7ere 
repeatedly  tried  but  refused  to  bite. 

Flea  of  May  31  allowed  to  bite  infected  gp.  for  5 
minutes.  Next  day  it  fed  on  healthy  tb.  and 
healthy  gp.  but  both  animals  survived.  This 
famous  flea  finally  died  on  June  6tli,  having' 
been  in  our  possession  for  18  days  and  made 

2  journeys  between  Manchouli  and  Harbin,  that 
is,  travelled  1200  miles.  After  death  the  whole 
1  ody  was  ground  in  saline  solution  and  in¬ 
jected  intraperitoneaily  into  gp.  No  plague 
resulted. 


The  biting  experiments  on  man  were  continued  at  Man- 
ehouli  in  June  1923.  The  lengths  of  time  intervening  before 
they  released  their  victims  were  13,  4J,  3,  2.  Average  6  m. 

In  all  these  experiments  we  have  never  seen  a  flea  defecat¬ 
ing  while  biting.  On  only  one  occasion  did  a  flea  deposit  its 
feces  on  the  skin,  but  if  did  not  bite. 


6.  further  experiments  done  with  parasites  of  tarabagans: 

Three  more  sets  of  experiments  were,  performed  to1  trans¬ 
mit  plague 

a. )  from  tarahagan  to  tarabagan 

b. )  from  tarabagan  to  guinea-pig  through  bite 
of  fleas  or  lice.  But  all  gave  negative  results. 


In  another  set.  of  experiments  three  lice  found  on  a 
naturally  infected  dead  tarahagan  (T.  17)  were  crushed  in 
normal  saline  solution  and  injected  subcutaneously  into  a  gp. 
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This  gp.  died  of  acute  plague  after  6  days.  Cultures  obtained 
from  the  gp.  gave  further  confirmation. 

The  same  kind  of  experiments  carried  out  with  6  crushed, 
fleas  from  the  same  naturally  infected  tarabagan,  gave  nega¬ 
tive  results.  Another  interesting  point  is,  that  the  crushed 
lice  showed  numerous  R.P.  under  the  microscope,  but  tlia 
crushed  fleas  showed  none.  (( hi  two  other  occasions  crushed 
fleas  removed  from  infected  tarabagans  have  given  positive 
results). 

The  taraibagan  flea  (■ Ceratophyllu a  Silantievi)  was  proved 
to  he  a  very  poor  jumper  as  compared  with  A  eiwpsyJla  cheopis. 

T.  Conclusions. 

In  view  of  our  researches  conducted  since  1911,  and  especi¬ 
ally  during  the  last  two  years,  it  is  practically  certain  that 
the  series  of  sporadic  outbreaks  of  plague  occurring  almost 
yearly  in  Transbaikalia,  which  on  two  occasions,  (1910-11  and 
1920-21)  invaded  Manchuria  and  caused  the  death  o?  60,000 
and  9600  respectively,  originated  in  the  Tarabagan  ( Arctomys 
bobac).  We  have  observed  that  although  Mvs  norvepirus  and 
Mns  nmscul-us  are  encountered  in  Siberia  and  Manchuria,  no 
case  of  human  infection  has  ever  been  traced  to  them.  W  e 
are  now  satisfied  in  the  first  place  that  the  disease  could  be 
produced  among  tarabagans  experimentally  in  both  acute  and 
chronic  forms,  and  in  the  second  place  that  it  exists  naturally 
in  both  forms. 

This  being  the  case,  we  may  next  ask  ourselves:  — 

A.  How  is  the  pest  conveyed  from  animal  to  animal? 

E.  How  is  the  pest  transmitted  to  man? 

A.  Experimental  evidence  has  shown  that  the  tarabagan 
is  easily  susceptible  to  plague  by  all  known  methods  of  infec¬ 
tion.  The  first  point  that  suggests  itself  to  us  is  the  parasitic 
one.  Although  we  have  attempted  a  number  of  experiments 
with  their  ectoparasites  (fleas,  lice  and  ticks),  we  have  up  to 
now  failed  to  obtain  positive  results.  We  find  the  taraibagan 
an  exceedingly  strong  and  vicious  animal  when  compared  with 
the  domestic  rat,  in  addition  to  its  wild  country  halbifs.  Cer¬ 
tain  important  facts  may,  however,  be  stated  in  this  connec¬ 
tion  :  — 

(a)  Predominance'  of  cen  tral  buboes. 

<  )ui  of  eighteen  authentic  cases  of  natural  infec¬ 
tion  collected  (Table  V),  we  found  in  eight  (nine  ?) 
marked  cervical  buboes.  Three  others  were  only  rein- 
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nants,  in  which  no  such  records  could  he  made.  In 
the  remaining  six,  no  cervical  buboes  were  noted. 

(b)  Frequent  involvement  of  lungs. 

Gut  of  our  eighteen  cases,  we  find  the  lungs  in¬ 
volved  on  ten  occasions,  tree  on  two  occasions,  and 
unascertai liable  m  the  other  six.  How  far  such  lesiong 
are  primary  and  how  far  secondary,  we  are  at  present 
unable  to  say,  but  it  is  interesting  to  note  that  our 
histological  examinations  often  show  an  acute  pneu¬ 
monic  process  with  much  effusion  of  blood  into  the 
alveoli  of  the  lungs. 

These  observations  coincide  rather  wittli  McCoy  s  findings 
among  the  ground  squirrels  of  California/100)  This  fact  to¬ 
gether  with  the  ease  with  which  artificially  induced  pneumonic 
plague  can  spread  among  tarabagans  should  be  borne  in  mind. 

(c)  Feeding. 

Although  the  tarabagan  is  by  nature  herbivorous, 
we  have  often  seen  the  living  ones  devouring  carcases 
of  their  mates  kept  in  the  same  cage.  In  fact  we 
have  recorded  positive  transmission  by  this  means. 
But  we  shall  be  on  safe  ground  it  we  say  that  this 
means  of  transmission,  even  if  it  occurs  naturally,  is 
very  rare. 

(d)  Percentage  of  chronic  cases. 

At  least  three  of  our  eighteen  cases  record  a 
chronic  or  subacute  condition.  This  is  usually  shown 
in  the  form  of  greyish  nodules  in  the  spleen,  some¬ 
times  in  the  lungs  and  in  the  liver,  in  which  B.  P. 
may  or  may  not  be  seen.  Some  chronically  infected 
tarabagans  in  our  experiments  however,  i.e.  those 
living  beyond  the  average  period,  sometimes  died 
displaying  marked  acute  signs  in  the  organs. 


B.  When  we  turn  to  the  question  “How  is  the  pest  trans¬ 
mitted  from  animal  to  man?,”  we  are1  confronted  with  four 
possibilities,  namely  :  — 


a. 

h. 

c. 

d. 

a. 


Eating  of  the  flesh  by  man, 

Inhalation  of  the  organisms  by  man, 

Direct  transmission  through  an  open  wound  in  man, 
Indirect  transmission  through  the  ectoparasites. 
Russian  observers  have  for  a  long  time  believed  that 
plague  in  Siberia  is  caused  by  the  eating  of  tarabagan 
flesh.  No  scientific  evidence  has  been  brought  in 


(100)  American  Jl.  Hyg.  1921,  p.  191. 
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support  this  view,  although  it  is  sometimes  mention¬ 
ed  that  the  flesh  was  not  thoroughly  cooked.  The 
Local  Gov.  Board*101!  quoted  an  incident  in  which 
three  Russians  developed  pneumonic  plague  after 
eating  tarabagan  flesh.  We  have  ourselves  also  re¬ 
ceived  such  tales,  but  on  every  occasion  (particularly 
when  investigating  on  the  spot  the  so-called  pneu¬ 
monic  outbreak  of  Haranor  in  1922)  have  traced  these 
pneumonic  cases  to  earlier  bubonic  and  septicemic 
affections. 

b .  It  is  difficult  to  see  how  the  hunters  can  he  infected 
by  the  living  tarabagan  when  in  the  fields.  The 
Buriats  and  Mongols  shoot  the  animal,  while  the 
Chinese  use  the  wire  trap.  Lately  the  Russians  have 
adopted  the  Chinese  method.  Scarcely,  if  ever,  are 
they  in  close  contact  with  tarabagans  in  an  enclosed 
space.  After  the  skinning,  the  pelt  is  collected  with 
others  in  bundles,  is  stretched  out  and  dried  near  the 
camp.  2sb  evidence  of  B.  P.  surviving  on  a  dried 
skin  has  been  furnished,  and  hence  the  possibility  of 
a  hunter  being  infected  by  inhalation  from  the  car¬ 
case  or  the  dried  skin  is  very  remote.  There  is  how¬ 
ever,  a  case  on  record  in  1907  where  a  Russian  dealer 
in  tarabagan  skins  developed  an  axillary  bubo  and 
died.  She  had  not  been  on  the  fields. 

c.  The  hunter  has  never  been  observed  to*  use  gloves, 
and  it  is  possible  that  during'  the  skinning  operations, 
when  his  hands  are  often  chipped,  the  plague  organ¬ 
isms  may  gain  entrance  directly  into  the  circulation 
through  the  open  wound.  We  have  many  records  of 
such  infection*. 

d.  Although  indirect  transmission  through  ectoparasites, 
especially  the  flea,  has  not  been  observed  from  a 
naturally  infected  tarabagan,  this  is  quite  conceivable 
in  view  of  our  knowledge  of  the  work  upon  the  rat 
flea  in  India. 


Wu  Lien-teii  . 


(101)  Loc.  Gov.  B.  Rep.,  1912-13,  p.  73. 
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Table  I. 

List  of  Rodents  Known  to  Suffer  from  Spontaneous  Plague 


Other  Than 

the  Domestic 

Rat  and  Mouse. 

Name. 

Locality. 

References. 

_ _ _ _ _  -  - , - , - - - • 

1.  Tarabagan 

Transbaikalia, 

Bjeliavski  and  Rjeshetnikoff,. 

Arctomys  bobac 

Mongolia,  etc. 

Ves  tn  i  k  0  bstc  hestv  en  no  i 

Guiguieny  1895. 

2.  Si  sal  (suslik) 

Ape  rmoph  il  us 

Kirghiz  Steppes 

Deminski,  Russki  Vratch,  1913r 
No.  30,  p.  1069  and 
Berdnikow,  Zentralblatt  f. 
Bakt  1913,  vol.  69,  pp.  251- 
59. 

3.  Jerboa  (family  Di- 
pod  iae,  species  Dipus) 

>> 

Berdnikow,  ibidem. 

4.  “Wild  mouse” 

Zabolotny,  Archiv.  f.  Schiffs 
and  Tropenhyg.  XXVI,  1922, 
p.  382. 

5.  “Black  Marmot" 

Semiretchinsk 

Russian  Public  Health  Report, 
1907,  p.  162. 

6.  Californian  Ground 
squirrel 

Citellus  beechyi , 
Richardson 

California 

Wherry,  Jl.  of  Inf.  Dis.  1908, 
No.  5.  pp.  485-506.  and  Mc¬ 
Coy,  U.  S.  Publ.  H.  Rep. 
1938,  No.  37.  pp.  1289-1323. 

7.  Dusky  footed  wood 
rat  (Brush  rat) 
Neotoma  fuscipes, 

>  y 

McCoy  and  Smith.  Jl.  Inf. 
Dis.  1910,  Vol.  VII,  pp. 
368-73. 

Baird. 

8.  Field  rat 

H  esperom ys  pulustris 

New  Orleans 

William,  American  Jl.  Publ. 
II.  Nov.  1920,  p.  13  of 
reprint.  (1) 

9.  Gerbdle 

Tutera  (obengulae. 

South-Africa. 

Mitchell,  Jl.  Hyg.,  1922,  No. 
4.  p.  377-82  and  Haydon, 
Lancet,  Nov.  26,  1921  pp. 
1103-04.  '  (Z) 

10.  Multimammate  mouse 
Mattes  couch  a 

Mitchell,  Jl.  Hyg.,  1922,  No. 
4,  p.  377-82  and  Hay  don, 
Lancet,  Nov.  26,  1921  pp. 
1103-04.  (2) 

11.  “Striped  mouse” 

A rvicanthus  pumilio 

)) 

Mitchell,  Jl.  Roy.  Army  Med. 
Corps,  1906,  VI.  p.  130. 

[Continued  on  next  Page.) 
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Name.  Locality.  References. 


12.  Cricetomys  gambianus  Gold  Coast. 
Waterhouse. 

Graham  in  Simpson,  Report  on 
PI.  in  the  Gold  Coast  in 
1908,  pp.  21-25. 

13.  Pelomys  jallax  ire-  East  Africa. 
descens  Heller. 

Lurz  Arch.  f.  Schiffs  and 
Tropenhyg.  1913,  No.  17,. 
pp.  593-99. 

14.  Tree  rat  ,, 

Mus  ( Thamnomys ) 
aff.  doUchurus  Smuts 

15.  Squirrel  India. 

Sciurus  pal  mar  um. 

Ceylon 

Simond,  Annal.  de  Tlnst. 

Pasteur  1898,  p.  664.  (3) 

Colombo  Report  1922,  p.  41. 

16.  Bandicoot  ,, 

Band  ico  ta  i n  d  ica 
(Nesokia  bandicota) 

Jl.  Hyg.  1907.  Plague  No.  p. 
760  and  1910,  PL  No.  pp- 
459-460. 

17.  Small  Bandicoot  ,, 

Nesokia  bengalensis. 

Hossack,  Jl.  and  Proc.  Asiat. 
Soc.  of  Bengal,  New  Series,. 
Vol.  V.  (1906). 

18.  Bandicota  malabarica  Ceylon. 

Philip  and  Hirst,  Jl.  of  Hyg.. 
1915. 

Porcupine  Mysore  (India).  Bruce  Low,  L.  G.  B.  R. 

19.  Hydrochoerus  capy-  1898/01  p.  317. 


bar  a. 

Guinea-pig  Sidney 

20.  Cavia  cob  ay  a. 

Thompson  Rep.  of  the  Board 
of  Health  on  a  2nd  out¬ 
break  of  Plague  at  Sidney 
1902. 

India 

Liston.  Jl.  Bombay  Nat.  Hist. 
Soc.'  1905,  Vol.  XVI.  p.  253 
and  J,l.  Hyg.  1903,  Vol. 
VII,  p.  891. 

Manila 

Schoebl.  Phil.  Jl.  of  Sc.  1913 
pp.  417-421. 

Senegal 

Noc.  Rep.  sur  le  fonctionne- 
meGfc  du  Lab.  de  Bact.  de 
1' A.  O.  F.  en  1919,  Dakar 
1920. 

( Continued  on  next  Page.) 
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inued). 

Name. 

Locality. 

References. 

Rabbit 

India 

Jl.  of  Hyg.,  1908.  Vol.  All 

21.  Lepus  cimiculus. 

p.  891. 

England 

Martin  and  Rowland.  Observa¬ 
tions  on  Rat  Plague  in  East 
Suffolk,  1910. 

22.  Hare  Lepu s  timid  us.  ,,  Martin  and  Rowland,  Observa¬ 

tions-  on  Rat  Plague  in  East 
Suffolk.  1910  and  Bulstrode, 
L.  G.  B.  R.  1910/11  p.  36. 


•23. 

African  Bush  rat 
Golunda  campanae. 

Senegal 

Leger  and  Baury,  Bull.  Soc. 
Pathol.  Exot.  Feb.  1923,  p. 
136. 

24. 

“ Large  field-rat ” 

Laveau,  Bull.  Soc.  Paitih.  Exot. 
1919  pp.  482-484.  (4) 

25. 

Field-rat. 

Tunis 

Gobert, 

l’Afr. 

440-46. 

Arch.  Inst.  Pasteur  de 
du  Nord,  1912,  pp. 

(4) 

26. 

Field-rat. 

Rhodesia 

Kinghorn,  1918  quoted  Trop. 
Dis.  Bull.  XIII.,  p.  324.  (4) 

27. 

Field-ralt. 

Persia  * 

Grekoff, 

Lane. 

1697. 

quoted  by  Clemov, 
T913,  June  14,  p. 

(4) 

Remarks  : 


1.  Most  probably  identical  with  the  “field-rodent  Louisiana” 
mentioned  by  McCoy,  l.c.  1921. 

2.  Gerbilles  were  found  infected  in  Tunis  as  well  (see  Gobert, 
l.c.),  R.  coucha  in  Uganda  (see  Uganda  Protect.  Ann.  Med. 
and  San.  Rep.  for  1921,  pp.  96-99)  and  in  Dakar  Leger 
and  Baury,  Bull.  Soc.  Pathologic  Exot.,  Jan.  1923.  p.  136). 

3.  One  palm-rat  was  found  infected  in  Senegal  (see  Laveau. 
Bull.  Soc.  Path.  Exot.  1919,  pp.  291-96). 

4.  The  four  last-named  fields  rats  were  mentioned,  because  it 
could  not  be  determined  if  they  as  f.i.  the  fieldrat  of  Java 
are  a  variety  of  Mus  rattus  (see  Swellengrebel.  Geneesk. 
T.v.  Ned.  Indie  1913,  pp.  53-154)  or  not. 

5.  The  shrews  (Crocidurae),  often  called  “Musk-rats,”  belong¬ 
ing  to  the  order  of  Insectivora,  are  not  included,  although 
they  are  known  to  suffer  from  plague. 
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Table  II. 

Additional  List  of  Rodents  in  Which  no  Natural  Plague 
Has  Been  Found  but  Which  are  Susceptible  to  Artificial 

Infec  lion. 


Name. 

Locality. 

References. 

6’  permoph  il  us  mongolicus 
(C it  ell  us)  Linn. 

South  Manchuria 

Wu  Lien  Teh  and  Eberson,  Jl. 
of  Hyg.  1917,  pp.  1-11.  (a) 

Hamster  Cricetulus 
fur  uncut  us. 

Transbaikalia 

Jetmar,  Jl.  of  Transbaik. 
Med.  Soc.  1922,  No.  2,  pp. 
95408  and  Sukneff,  Publ.  of 
Harbin  Med.  School,  No.  1, 
1922,  pp.  213-34.  (b) 

Rat-hare  Ochotoma. 

S permophU us  Eversmaim i 
Brandt. 

Jetmar,  Zeit.  fur  Hyg  und 
Infekt.  1923,  p.  329. 

Alpine  marmot  Arctomys 
marmot  a. 

Europe 

Wurtz,  quoted  by  Dujardin.- 
Beaumetz  and  Mosny ; 

Dujardin-Beaumetz  and 

Mosny,  Compt.  Rend.  Acad. 
Sci.  1912,  V.  155,  pp.  329- 
332.  (b) 

Field  mouse  Microtus 
californicus. 

California 

McCoy,  Jl.  Inf.  Dis.  June  12, 
1909,  pp.  283-87. 

California  pocket  gopher 
T  homo  my  s  bottae. 

Ibidem  &  (c). 

McCoy,  Jl.  Inf.  Dis.  Jan.  1911 
pp  42-46. 

Chipmunk 

Callospe  Tin o  ph  it  us 
( C  itel lus )  ch ryso d e  i r us 

McCoy,  Jl.  Inf.  Dis.  Jan.  1911 
pp.  42-46. 

A  mmos per  moph  it  us 
leucurus,  Merriam. 

-McCoy  and  Chapin,  U.  S,  H. 
Bull.  No.  53,  1912,  pp.  15- 
16. 

Rock  squirrel  C  it  ell  us 
g  ram  mu  r  us 

New  Mexico 

McCoy  and  Smith,  Jl.  Inf. 
Dis.,  1910,  pp.  374-76. 

Arizona  prairie  dog 
Cynomys  l udovician. 
arizonensis  Mearns. 

Eastern  desert  wood  rat 
Xeotomu  al  bifid  a. 
august  ice  pis  Merriam. 

>> 

}>  >> 

(Continued  on  next  Page.) 
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Name. 

Locality. 

References. 

“Root  rat”  Tachyoryctes 
daemon.  Thos. 

East  Africa 

Lurz.  Arch.  f.  Schiffs  and 
Tropenhyg.  Sept.  1913,  pp. 
593-99. 

Arvicanthis  niloticus 

Egypt 

Todd  in  Petrie,  Progress  Rep. 
on  the  work  of  PI.  Invest. 
Staff  in  Upper  E.,  1911-12, 
Cairo  1912,  p.  20.  id) 

Acomys  cashirinus. 

Egypt 

Todd  in  Petrie,  Progress  Rep. 
on  the  work  of  PI.  Invest. 
Staff  in  Upper  E.,  1911-12, 
Cairo  1912,  p.  20.  (d) 

Jerboa. 

)> 

>> 

Mus  agrarius. 

Formosa 

Kuraoka,  Rep.  of  Saigon  Conf. 
Trop.  Med.  1913,  p.  204. 

Field  mouse. 

Field  mouse 

Arvicola  arvalis. 

Austrian  Plague  Report  III, 
pp.  700-701.  (e) 

Lerot  (door  mouse). 
Myoxus  niurinus. 

Senegal 

C.  R.  Acad.  Sci.  1922,  Oct.  23, 
Vol.  175,  No.  17,  pp.  734- 
736. 

Spermoph  il us  guttatus. 

Ural  Govt. 

Zentral.  f.  Bakt.  1912,  Vol. 
65,  No.  4-5,  pp.  243-256. 

lion  arks 


a. .  Preliminary  experiments  were  made  by  Strong  (Mukden 

Conf.  Rep.  p.  239)  and  by  Shibayama  (ibidem  p.  31). 

b.  Hamsters  were  -also  found  susceptible  in  the  Kirghiz  Steppes 
(Tartakovski,  Vratch  1900,  No.  33). 

c.  “Gophers  are  not  sufficiently  susceptible  to  infection  with 
B.P.  to  be  of  any  importance  from  an  epidemiological  point 
of  view.”  (McCoy,  l.c.b 

d.  P.  23  of  same  report  states  :  “In  Komombo,  however,  M. 
norvegicus  and!  Arvicanthis  niloticus  are  the  rodents  which 
convey  the  infection  to  man.” 

e.  “Field  and  forest  mice”  were  found  susceptible  by  Nutfal, 
(Centralblatt  f.  Bakt.,  XXII/4*). 

f.  Experiments  with  the  Ural  tarabagan  were  carried  out  1903 
by  Shurupoff  (Russki  Vratch  1911,  No.  33.  pp.  1301-1306) 
Flu  (Geneesk.  Tijdschr.  v.  Nederl.  Indie,  1914,  No.  5.,  pp 
540-551)  performed  exp.  with  marmots  ( ?). 
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Table  Ill.  Rodents  of  Transbaikalia. 


Name. 

Remarks. 

Parasites. 

1 )  Tarabagan 

Arctomys  bobac 
(Schreb) 

Flea  :  Ceratophyllus  Silanltievi 
Wagner  1898. 

Louse  :  Haematospinus  lyrio- 
Tick  :  Rhipicephalus  ( ?  R- 
cephalus  Burmeisiter. 
haemaphysaloxides). 
Intestinal  :  Ascaris  sp. 

2)  Suslik  Spermoyhdus 

a)  ?  Sp.  Eversmanni 

Brandt. 

b)  Sp.  dahuricus. 


a)  Big  var.  with  Flea  : 
mottled  back, 
found  in  the  Lice  : 
steppe  near  Tick  : 
forests. 

b)  Small  var.  with 
uniformly  col¬ 
oured  back,  liv¬ 
ing  in  thei  open 
steppe. 


Ceratophyllus  tes- 

quorum  Wagner  1898. 
Genus  Polyplax. 

Not  determined. 


3)  Striped  squirrel 
Tamias  striatus. 


Found  on  the  bor¬ 
ders  of  the  steppe 
where  the  first 
birch  grove®  be¬ 
gin. 


-4) 


Common  flying  squirrel  Found  on  the  bor- 
Pteromys  sciorepteus  ders  of  the  steppe 
rolans.  where  the  first 

birch  groves  be¬ 
gin. 


5)  Squirrel  Sciurus.  Found  on  the  bor¬ 

ders  oi  the'  steppe 
where  the  first 
birch  groves  be¬ 
gin. 


6)  Domestic  mouse 
Mus  musculus. 


Fleas  :  Ctenopsylla  musculi 
Ceratophyllus  fasc. 
Mites  :  Genus  Laelaps,  fam. 
Gamasidae. 


7)  Rats  Mus  norvegicus. 


[Continued  on  next  Page.) 
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Name. 


Remarks. 


Parasites. 


8)  Hamster 

a)  Streaked  hamster 
Cricetulus  griseus 
A.  N.  Edw. 

b)  Ordinary  one- 
coloured 
Cricetulus 
furunculus. 

c)  ?  Cr.  rongarus  Pall. 

or 

?  Cr.  obscurus 
A.  N.  Edw. 

?  d)  S.  dipoda. 


Leptopsylla  (Ctenopsylla)  pect- 
iniceps. 

Neopsylla  compar.  Rothsch.  . 
1911  Ceratophyllus  spec. 


\  arietv  of  8/b  Ceratophyllus  spec, 
w  i  t  h  pointed 
snout  and  dar¬ 
ker  colour  found 
near  rivers. 

Very  small  variety 
found  only  round 
marshes  &  lakes 
near  the  ground 
waiter. 


9)  Jumping  hare 

Alastaga  mongotica 
Radde 


10)  Rat  hare 

Ochotoma  dahurica 
Pall. 


Lice  :  Species? 


Four  species  Ceratophyllus  - 
spec. 

Mite «  :  Genus  Laelaps,  fam. 
Gamasidae. 


Table  V.  Tarabagans  with  Natural  Plague. 


No.  Date 

found. 

Locality.  Remarks. 

1.  Autumn 

1907. 

Bet.  Lake  Dalai-  No  buboes,  lungs  free. 

nor  and  Man-  Suspicious  chronic  P. 
chouli. 

2.  June  17. 

1911. 

Lake  Charbada  Decomposed.  Rt.  a.xill. 

bubo. 

Smears  and  cultures 

pos. 

Exps.  negative. 


3.  June  24,  1911.  Sharasun  Cerv.  buboes.  Haem,  in  lungs* 

Exp.  upon  tarab.  positive. 

4.  June  26,  1911.  Arabulak  No  buboes,  lungs  free.  Exp. 

upon  mice  pos. 


5.  Sept.  16,  1921.  Kinkija  Cerv.  an'd  axill.  buboes.  Haem. 

(5  v.  from  Soktui)  lungs. 

Gp.  experim.  pos. 


[Continued  on  jiext  Page.) 
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No. 

Date  found. 

Locality. 

Remarks. 

6. 

Sept.  19.  1921. 

Kinkija 

In.guin.  buboes. 

(5  v.  from  Soktui) 

Rest  ,, 

7. 

Sept.  1921. 

Kin'kija 

Remnant  only. 

(5  v.  from  Sokitui) 

Smears  from  muscle  pos. 

8. 

Sept.  22.  1921. 

Barun  Zasulan 

Cerv.  bubo.  Smears  pos. 

(10  v.  from 

Soktui) 

9.  Apr.  29.  1923.  Chistokina  No  buboes.  Lungs  congested. 

(li  v.  from  Smears  pos.  Cultures  and  exps. 

Soktui)  neg.  Dissected  two  days- 
after  found. 


10. 

June 

4, 

1923. 

Barun  Zasulan 

Decomposed.  Left  cerv.  bubo. 
All  tests  pos. 

11. 

June 

8, 

1923. 

>> 

No  buboes.  Haem,  foci  in 
lung.  Nodes  in  spleen.  All 
tests  positive. 

12. 

June 

9, 

1923. 

)) 

Cerv,  buboes.  Haem,  foci  in 
lungs.  All  tests  pos. 

13. 

June 

23. 

1923. 

y  y 

Decomposed.  Left  axill.  and 
left  cerv.  buboes.  Pneum. 
areas  in  lungs.  Gp.  exp. 
pos. 

14 

July 

4, 

1923. 

Substn.  82. 

Remnant  only.  Smears  from- 
muscle  pos. 

15. 

July 

21. 

1923. 

Sun  Zasulan 

>)  >> 

16. 

Julv 

V 

25, 

1923. 

Barun  Zasulan 

Complete  specimen.  Harbin 
Museum.  Cerv.  buboes.  Pneum. 
areas  lungs.  All  tests  pos. 

17. 

Aug. 

24, 

1923. 

yy 

Cervical  glands  affected.  Many 
pneumonic  areas  lungs.  All 

tests  positive. 


18.  Sept.  1,  1923.  Near  Dauria  Cervical  bubo.  Nodes  in  lungs. 

Many  nodes  in  liver. 

All  tests  positive. 


It  will  be  seen  from  above  that  the  naturally  infected  tarabagans  were 
mostly  confined  to  an  area  around  Soktui.  The  plague  detachment  worked 
about  this  district  because  of  its  regular  periodic  outbreaks1.  It  is  quite- 
possible  that  other  foci  might  have  been  located  if  the  same  attention  had 
been  paidl  to  them,  but  difficulties  of  communication  and  transportation 
have  to  be  considered. 
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Table  VIII.  Winter  Experiments 


1  Q99.99 

1  *v  *V  *v  O 


No.  of  Date 

tarabagan  inf.  Mode 

Condition  during  Date 
experiment  death 

Days 

sick  P.  M.  Result. 

T.  197  9/XI 

Inhaled 

Continuously 

feverisn 

16/XII 

37 

Chronic  Plague. 

27 /XI 
T.  223  14/XII 

Hibernating 

25/11 

73 

Smears  suspicious,  but 
cultures  sterile. 

T.  233  21/11 

>} 

14/ III 

21 

Acute  Plague. 

T.  238  21 /II 

>> 

3/ IV 

41 

Resolving  Plague? 

T.  231  8/ II I 

>> 

Feverish 

13/111 

5 

Acute  Plague 

T.  232  8/ I I I 

>> 

>  y 

14/111 

6 

>> 

T.  224  19/11 

Nostrils 

Hibernating 

26/11 

7 

T.  250  l/III 

>> 

>) 

26  /V 

86 

Negative  for  Plague. 

T.  241  30/1 

Cutan. 

)> 

14/IV 

74 

Resolving  Plague? 

T.  236  12/ I II 

Conj. 

Slight  local 
react. 
Feverish 

29/ III 

17 

Subacute  Plague. 

T.  251  2/ I II 

Sick,  not 
hibernating 

28 /V 

87 

No  signs  of  Plague. 

4 

T.  213  U/XI 

Contact 

Hibernating 

12/1 

62 

No  signs  of  Plague. 

Fed. 

corpse  197  16/XII  !  ! 

Contact  from 

T.  234  26/XI-14/III 
fed  corpse  232 

Hibernating 

19/111 

113 

Acute  Plague 
(Intestine  affected). 

Three  tarabagans  in  the  hibernating  stage,  Feb.  1923. 


A  plague  infected  tarabagan  during  hibernation  held  in  gloved  hands, 

Feb.  1923. 


Comparative  sizes  of  skulls  of  different  rodents.  From  left  to  right :  Arctomys 
bobac  (tarabagan),  Gunomys ,  Mus  decumanus  and  Mus  rattus . 

M  %  %  ±  m  as  n  ®  m  &  s  £  til  m  Jt  *  *  ®  s  & 


Fleas  of  some  wild  rodents  found  in  Transbaikalia. 


I.  Tarabagan  Flea,  Ceratophyllus 

Silantievi  Wagner  1898,  M. 

II.  Suslik  Flea  (Spermophilus 

Hahuricus),  Ceratophyllus 
Tesquorum  Wagner  1  898,  F. 


III.  Rat-hare  Flea  (Ochotoma 

DahurFa),  Ceratophyllus 
Spec.,  F. 

IV.  Hamster  Flea  (Cricetulus 

Griseus),  Ctenopsylla  Pecti- 
niceps.,  F. 


Railway  wagons  in  Transbaikalia  used  by  the  Russo-Chinese  Plague 

Expedition  in  June,  1923. 


Dissecting  tarabagans  in  the  open  air.  Russo-Chinese  Plague  Exped.  1923. 


New  Quarantine  Camp,  Newchwang,  completed  1924 

sic  jg  H  +  m  ft  RTr  a*  m  Sr  tE  ^ 


•  < 
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able  IX.  Fleas  of  Rodents  Suffering  from  Nattral 


Plague. 

Host  : 
Tarabagan. 

Arctoniys  bobac. 

Flea  : 

Ceratophyllus  Silantievi.  Wagner  1898. 

Californian  Ground  squirrel.  Ceratophyllus  acutus  Baker 

Citellus  beechyi.  Hoplopsyllus  anomalus  Baker. 


Gerbille, 

Tatera  lobengulae. 

Dinopsyllus  lypusus 

Xenopsylla  eridos 

Listropsylla  sttygius 

Multimammate  mouse 
Patous  couch  a 

Dinopsyllus  lypusus 

Echidnophaga  larina 

Striped  mouse 
Arvicanthis  pumilio 

Dinopsyllus  lypusus 

Xenopsylla  eridos 

Chiastopsylla  octavii 

Lystropsylla  stygius 

PJricetomys  gamb ianus 

Pulex  cheopis  (R) 

Ctenophalus  serra&iceps 

Pelomys  fallax  iredescenes  Loemopsylla  cheopis 

Alus  ( Thamnomys )  aff.  dolichurus  Rarely  :  Ctenopsylla  musculi  and 


Ceratophyllus  fasciatus. 

Squirrel 

Sciurus  palmarum 

Fleas  similar  to  Ceratophyllus  fasc. 
Loemopsylla  cheopis 

N esoh'ia  bengalensis 

Pulex  cheopis 

Rabbit 

Lepus  cuniculus 

Spinopsyllus  cuniculi 

Ceratophyllus  fasciatus 

Hare 

Lepus  timid  us 

Spinopsyllus  cuniculi 

African  bush-rat 
Oolunda  campanae 

Xenopsylla  cheopis. 
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I.  Introduction . 

1  he  following  descriptions  are  based  upon  the  examina¬ 
tion  of  small  specimens  from  twenty  three  cases  of  pneumonic 
plague  of  the  epidemic  of  1921  in  North  Manchuria  supplied 
by  Dr.  \\  u  Lien  Teh.  As  it  has  not  been  possible  to  give 
a  detailed  description  of  every  case,  the  following  is  a 
summary  of  the  pathological  changes  found  in  the  different 
organs  as  represented  by  the  specimens  which  have  been 
examined.  Slides  have  been  made  in  the  usual  manner  and 
several  stains  have  been  attempted  with  each  specimen  to 
make  possible  an  examination  of  the  histological  changes,, 
the  elastic  fibres,  “gitterfaser,’ ’  fibrin  and  also  the  bacteria. 
The  latter  are  stained  by  Loeffler’s  methylene  blue,  azure  IIr 
Giemsa,  Romanowsky,  etc.  For  the  purpose  of  control  Gram’s; 
staining  was  used. 
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[n  view  of  our  studies  of  the  pathological  anatomy  of 
pneumonic  plague  during*  the  epidemic  of  1911  in  South 
Manchuria  we  have  herein  incorporated  some  of  the  results  of 
the  investigations  of  this  disease  which  were  made  at  that 
time.  The  illustrations  accompanying  this  report  are  from  the 
epidemic  of  1911,  but  they  accurately  represent  the  conditions 
that  exist  in  these  specimens  and  are  herewith  published  for  the 
first  time. 

2.  Larynx.  One  case. 

No  severe  histological  changes,  except  a  considerable 
hyperaemia  in  the  submucous  tissue.  Some  round-cell  infiltra¬ 
tion  was  noted.  Roth  hyperaemia  and  round  cell  infiltration 
occurred  in  and  about  the  mucous  glands. 

3.  Trachea .  Seven  cases. 

In  some  cases  the  epithelial  cells  of  the  mucous  mem¬ 
brane  seemed  to  be  but  slightly  affected ,  if  at  all.  In  others, 
however,  desquamation,  necrosis  or  destruction  of  epithelial 
cells  were  occasionally  noted,  but  without  serious  ulceration. 
At  the  points  where  the  epithelial  cells  were  destroyed  plague 
bacilli  were  found  m  the  surrounding  tissue.  In  one  case 
there  was  a  dense  accumulation  of  bacilli  in  the  sub-epi¬ 
thelial  tissue  in  the  neighborhood  of  a  mucous  gland.  The 
changes  in  the  mucous  membrane  varied  in  different  cases  and 
in  location.  Without  exception,  however,  a  marked  hyper¬ 
aemia  of  the  sub-mucous  tissue  was  noted,  and  this  was  often 
accompanied  by  round-cell  infiltration.  The  outer  wralls  ap¬ 
peared  to  remain  unaffected  and  to  show  no  evidence  of 
hyperaemia  or  cell  infiltration. 

4.  Bronchus.  Five  cases. 

The  condition  of  the  wall  is  similar  to  that  of  the  trachea. 
In  addition,  small  local  haemorrhages  occurred  in  the  mucous 
membrane,  which  penetrated  into  the  subepithelial  tissue. 
The  inner  surface  of  the  wall  was  covered  with  detritus, 
blood,  or  desquamated  and  destroyed  epithelial  cells.  A 
high  degree  of  hyperaemia  was  noted  in  the  submucous 
tissue,  as  well  as  some  round -cell  infiltration.  Blood 
capillaries  in  the  mucous  glands  were  dilated  and  a 
mucous  condition  marked  many  of  the  gland  cells.  Plague 
bacilli  were  abundant  in  the  mucous  membrane  and  sub¬ 
mucous  tissue.  In  some  cases  these  even  penetrated  as  far 
as  the  mucous  glands.  Where  the  augmentation  of  the  bacilli 
in  the  mucous  membrane  was  very  dense,  the  covering 
epith  dial  cells  were  destroyed.  The  histological  changes  noted 
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in  these  specimens  are  found  to  he  less  marked  than  in  the 
cases  that  were  studied  in  the  plague  of  1911,  hut  the  general 
conditions  are  very  much  the  same. 


5.  Tonsils,  Bight  cases. 

Marked  hyperaemia  in  all  cases.  The  Tonsils  were  more 
or  less  rich  in  parenchymatous  cells.'  In  some  cases  the  s  >- 
called  “germinating  centers”  appeared  greatly  enlarged. 

ese  germinating  centers  were  composed  of  large  mon¬ 
onuclear  light  cells,  including  histiocytes  which  "act  as 
phagocytes.  These  histiocytes  containing  plague  bacilli  were 
-also  frequently  observed  lit  other  parts  of  the  glands.  It  is 
noteworthy  that  in  some  cases  these  enlarged  “germinating 
centers  were  not  to  be  found. 

A  slight  inter-cellular  deposition  of  hyaline  substance  was 
'Occasionally  observed. 

The  epithelial  layer  covering  the  surface  of  the  tonsil 
•■appeared  m  most  parts  to  be  generally  intact,  or  at  least  not 
destroyed.  Here  and  there,  however,  destruction  of  epithelium 
took  place,  accompanied  by  destruction  or  necrosis  of  tonsillar 
ce  s  of  the  superficial  layer,  and  an  emigration  of  leucocytes. 
More  or  less  of  inflammatory  exudation  might  have  occurred 
but  no  considerable  destruction  of  tissue  was  noted. 

Hague  bacilli,  more  or  less  isolated  or  m  masses,  existed 
in  the  cavities  of  the  surface  and  also  within  the  tissue.  The 
penetration  of  the  bacilli  into  the  tissue  at  the  points  of 
epithelial  destruction  was  dense  and  the  bacilli  were  found 
to  be  massed  about  the  lymph  follicles.  Besides  the  plague 
bacilli  nmerous  Gram-positive  bacteria  were  also  observed 
e speii a  y  m  the  cavities  of  the  surface,  and  occasionally  in 
small  numbers  within  the  tissue. 

A\  bile  these  tonsils  showed  considerable  hyperaemia  and 
>ome  necrosis  of  the  cells  with  inflamatory  exudation,  the 
pathological  changes  were  not  particularly  marked.  In  com¬ 
parison  with  the  changes  ,  that  occur  in  the  lungs  and 
neighboring  lymph  glands  they  are  very  slight.  This  condi¬ 
tion  agrees  with  that  observed  in  the  epidemic  of  1911  with 
one  exception.  In  that  case,  the  lymph, glands  of  the  neck 
showed  such  remarkable  enlargement  with  haemorrhages  as 
to  indicate  that  the  primary  infection  had  occurred  in'  these 
glands  rather  than  in  the  lungs.  Also  the  tonsils  and  sur¬ 
rounding  tissues  of  the  pharynx  and  larynx  suffered  great 
pathological  changes.  None  of  the  present  specimens  exhibit¬ 
ed  any  such  changes  as  occurred  in  this  particular  case. 
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6.  Uvula.  Five  cases.  Tonyue.  Seven  cases. 

These  specimens  revealed  only  very  slight  pathological 
changes,  although  considerable  liyperaemia  had  occurred.  The 
epithelial  layer  was  intact,  or  at  least  showed  no  marked 
evidence  of  destruction.  In  some  cases  subepithelial  round¬ 
cell  infiltration  had  taken  place. 

7.  Oesophagus.  One  case. 

Xo  special  histological  changes  in  the  tissue.  There  was, 
however,  a  marked  dilatation  and  swelling  of  the  small  veins. 
The  epithelial  layer  remained  intact  without  evidence  of 
haemorrhage.  Within  the  submucous  tissue  small  colonies 
of  plague  bacilli  were  noted  in  tire  clefts  of  the  tissue  which 
were  unaccompanied  by  inflammatory  changes.  These  colonies 
of  bacilli  were  probably  the  result  of  postmortal  propagation. 

Stomach .  ( )ne  case. 

Xo  marked  changes  in  the  tissue  of  the  mucous  mem¬ 
brane.  The  epithelium  remained  intact  and  showed  no  signs 
of  mucous  obstruction.  The  veins  and  capillaries  of  the 
mucous  membrane  and  submucous  tissue  indicated  a  condition 
of  hyperaemia.  Xo>  plague  bacilli  were  found  in  this  speci¬ 
men,  but  whether  this  was  due  to  their  absence  or  to  poor 
staining  is  not  clear. 

8.  T  terns ,  Ovary ,  Tubes.  Two  cases  each. 

Xo  marked  pathological  changes.  A  puerperal  condition 
existed  in  one  case  and  the  tissue  of  the  uterus  showed  charac¬ 
teristic  tissue  changes,  but  there  was  no  evidence  of  plague 
infection.  Plague  bacilli  were  noted  in  the  blood  vessels  only 
and  were  not  numerous. 

9.  Testes.  Two  cases. 

Tissue  changes  characteristic  of  the  age  of  the  patient 
were  noted  without  evidence  of  pathological  changes  in  the 
parenchyma  or  interstitium.  The  formation  of  spermatozoa 
did  not  seenr  to  be  materially  affected.  Because  of  inability 
to  perfect  the  staining  of  the  plague  bacilli  in  the  blood  it  was 
impossible  to  determine  whether  they  had  been  able  to*  enter 
the  lumen  of  the  seminal  tubule  through  the  apparently  intact 
wall. 

10.  Placenta.  One  case. 

It  is  not  evident  that  any  special  structural  changes  had 
been  caused  by  the  plague  infection.  Xo  plague  bacilli  were 
noted  in  the  blood  vessels  of  the  cliorion-villus.  In  some 
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ohoi  ion— villi  hyaline-necrotic  changes  were  observed, 
these  were  not  necessarily  pathognomic  of  plague. 

T  mbilical  Corad.  One  case. 


but 


No  special  tissue  changes 


no  plague  bacilli  were  stained. 


11.  Brain.  Two  cases. 

Some  post  mortal  and  other  artificial  changes  were  noted. 
Where  complete  fixation  had  occurred,  the  nerve  cells  showed 
no  stiuetural  changes.  1  he  nuclei  of  most  of  the  cells 
appeared  intact,  hut  the  condition  of  the  Nissle’s  corpuscles 
could  not  be  ascertained.  There  was  no  evidence  of  cell 
infiltration,  and  haemorrhage  occurred  only  slightly  in  the 
pia.  I  lague  bacilli  were  observed  in  the1  blood  vessels  only, 
being  most  numerous  in  iho.se  of  the  meninges. 

1 2 .  Pa t ic r eas .  One  case. 


Plague  bacilli  only  in  small  numbers 
No  marked  changes  in  the  tissue  of  the 
stitium  or  m  Langeihans’s  islands. 


in  the  blood  vessels, 
parenchyma,  inter- 


13.  Suprarenal  Cloud.  Two  cases. 

No1  structural  changes  were  observed.  No  marked  changes 
in  the  “Gitterfaver.v  Hyperaemia  occurred  in  one  case.  The 
cells  of  the  cortical  layer  suffered  no  necrotic  changes.  Con¬ 
tents  of  lipoid  not  marked.  A  slight  haemorrhage  in  the 
zona  reticulus  was  noted  m  cim  case.  The  medullary  layer 
was  well  preserved ,  no  destruction  or  hypertrophy  being  ap¬ 
parent. 


14.  Tlujmus.  Five  cases. 

No  special  structural  changes.  Plague*  bacilli  were 
observed  in  large  numbers  in  a  few  cases  in  the  blood  vessels 
and  capillaries.  U'  dated  bacilli  might  have  been  scattered 
about  within  the .  t  ssue,  but  no  accumulations  were  found. 
No  necrosis,  haemonbage  oi  inflammatory  areas  w  e  re  observed. 
Hyperaemia  evident  in  most  cases. 

15.  Kidney.  Ten  cases. 

Hyperaemia  to  some  extent  in  every  case.  While  the 
exact  condition  of  some  specimens  could  not  be  determined 
because  of  postmortal  changes,  in  those  which  had  been 
propeily  fixed  some  cloudy  swelling  of  the  parenchyma  was 
noted.  Though  the  specimens  were  not,  suitable  for  fat  colora¬ 
tion,  numerous  fine  red  granules  or  droplets  stained  by  Sudan 
III  wane  found,  mainly  in  the  epithelium  of  the  convoluted 
tubules  and  also  in  the  limbs  of  Henle’s  loop-tubules.  While 
the  presence  of  fat  granules  does  not  necessarily  indicate 
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Regeneration  of  cells,  parenchyma  celb  which  undergo  cloudy 
swelling  tend  toward  slight  fatty  degeneration.  No  extensive 
necrosis,  fatty  degeneration  or  destruction  of  parenchym  cells 
was  noted,  although  in  a  very  few  cells  a  lack  of  staining  of 
nuclei  was  evident,  The  luinma  of  the  tubules  m  some  cases 
•contained  hyaline  globular  substance.  The  presence  of  a  very 
small  number  of  hyaline  cylinders  was  noted  in  a  few  caseo. 

The  fixation  of  the  tissue  did  not  allow'  for  a  satisfactory 
staining  of  Altmann’s  granules.  These  seemed  to  he  quite 
irregular  and  diffused.  This  change  occurs  in  case  of  plague, 
and  while  it  is  impossible  to  reach  an  exact  conclusion  on  this 
point  in  connection  with  these  specimens,  it  is  probable  that 
this  condition  exists. 


Important  changes  were  noted  in  the  glomeruli  ;  hyaline 
thickening"  of  the  capillary  walls  of  the  glomeruli  was  often 
evident.  This  condition  was  also  often  observed  in  the  cases 
•during*  the  plague  of  1911.  AN  bile  it  has  not  been  possible  to 
discover  any  well  marked  hyaline  fibrous  thrombi  in  the  capil¬ 
laries  of  the  glomeruli,  as  have  been  mentioned  by  some 
authorities,  this  does  not  indicate  that  they  are  absent  here. 


In  no  case  was  haemorrhage  into  the  cavity  of  the  Bow¬ 
man’s  capsules  or  the  urinary  tubules  observed.  This  agrees 
with  the  results  of  investigations  made  in  the  epidemic*  of  1911. 
Such  haemorrhage,  if  it  occurs,  must  be  rather  unusual.  Only 
in  one  case  wras  any  cloudy  sustance  noted  in  the  cavity  of 
Bowman’s  capsules.  Also  m  one  other  case  there  was 
observed  somewhat  of  an  accumulation  of  polynuclear  leucocy¬ 
tes  in  one  glomerulus.  On  the  whole,  it  is  apparent  that  the 
glomeruli  are  affected  by  plague  virus. 


Plague  bacilli  m  the  blood  vessels  of  the  kidney  and  also 
in  the  capillaries  of  the  glomeruli  were  always  seen.  This 
was  not  the  case,  however,  in  the  lumen  of  the  tubules.  In 
one  of  these  cases  a  very  few  isolated  Gram  -  negat  i  v  e  bacteria 
were  noted,  the  morphology  of  which  appeared  similar  to  those 
of  plague  bacilli,  but  it  was  not  possible  to  identify  them  as 
such.  In  the  epidemic  of  1911  bacilli  were  found  within  the 
rectus  tubules  in  only  one  case.  While  the  passage  of  plague 
Vacilli  into  the  urinary  tubules  may  not  be  impossible,  this 
is  not  in  any  sense  a  usual  or  necessary  feature.  The  relatively 
small  number  of  plague  bacilli  in  the  blood  vessels  of  the 
kidney  as  compared  with  those  in  the  liver  corresponds  to 
our  observations  in  the  epidemic  of  1911. 


Id.  Heart.  Five  cases. 

In  no  case  was  there  any  marked  change  in  the  structure 
:and  arrangement  of  the  muscular  fibres.  In  general  the  form 
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and  staining  of  the  nuclei  indicated  that  they  were  intact. 
On  the  whole  the  striation  of  the  muscular  fibres  was  distinct,, 
but  in  some  cases  this  showed  signs  of  being  disturbed.  No 
marked  degenerative  changes  were  observed.  Because  the  fixa¬ 
tion  of  the  specimens  was  not  suitable  for  fat  staining,  Sudan 
III  did  not  produce  good  results.  In  specimens  from  the 
epidemic  of  1911  Sudan  III  revealed  fine  fatty  globules  in  the 
muscular  fibres.  However,  so  far  as  these1  specimen  are  con¬ 
cerned  .the  muscular  fibres  in  places  were  somewhat  marked 
b\  cloudy  swelling  and  it  is  possible  that  they  might  have 
undergone  some  fatty  degeneration.  No  special  cell  infiltra¬ 
tion  in  the  interstitium,  and  no  evidence  of  haemorrhage. 
His  s  fascicules  remained  unchanged.  Because  of  the  method 
of  fixation  the  glycogen  m  these  fascicules  could  not  be  stained. 
Plague  bacilli  were  always  present  both  in  the  larger  blood 
vessels  and  in  the  capillaries. 


17.  Spleen.  Thirteen  cases. 

More  or  less  evidence  of  hyperaemia,  the  intensity  of 
which  varied  in  different  parts  of  the  organ.  There  were  no 
indications  of  marked  haemorrhage. 

In  general  the  pulp  showed  no  marked  cell  proliferation, 
which  in  some  cases  was  more  or  less  hyperplastic.  Eosino- 
phile  leucocytes  and  plasma  cells  were  present  only  in  small 
numbers.  A  very  few  giant  cells  of  bone  marrow  were  noted 
in  one  or  two  cases.  Evidence  of  histiocytes  or  endothelial 
cedis  was  often  noted  in  the  presence1  of  comparatively  large 
numbers  of  mononuclear  cells  containing  much  protoplasm. 
In  some  cases  relatively  numerous  polynuclear  leucocytes  ap¬ 
peared,  but  in  others  they  were  not  abnormally  present.  This 
condition  was  also*  noted,  in  the  epidemic  of  1911. 

No  extensive  necrosis  of  tissue  or  cells  was  apparent, 
except  in  one  case,  which  exhibited  a  notable  anaemic  infarct 
of  the  spleen.  Necrosis  of  small  numbers  of  cells  was  observed 
here  and  there,  however,  especially  in  those  localities  where 
plague  bacilli  were  densely  accumulated.  Often  some  struc¬ 
tureless  dirty  hyaline  substance  was  noted  within  the'  pulp. 
Such  hyaline  substance  wTas  located  between  the  cells  of  the 
pulp  or  apparently  along  along  the  reticulum. 

The  lymph  follicles  of  the  spleen  were  generally  small  in 
size,  sometimes  abnormally  so.  None  showed  evidence  of 
marked  enlargement.  This  condition  agrees  also  with  in¬ 
vestigations  made  in  the  epidemic  of  1911.  The  follicles, 
which  consist  of  lymphocytes,  almost  always  showed  clearly 
defined  boundaries,  though  some  exceptions  were  noted. 
While  the  tissue  of  most  follicles  remained  apparently  intact. 
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in  some  cases  there  were  marked  changes.  Some  deposition 
of  hyaline  substance  within  the  follicle  along  the  recticuluin 
between  the  cells  was  noted.  In  one  case  the  wall  of  the 
small  artery  within  a  follicle  had  undergone  necrosis  and 
in  the  neighboring  area  such  hyaline  deposition  between  the 
cells  was  apparent.  In  a  few  cases  so  called  “germinating 
centers”  containing  enlarged  and  lightly  stained  cells  were 
noted.  Some  of  these  were  certainly  histiocytes  formed  from 
reticulo-endothelial  cells  and  acted  as  phagocytes  for  the  dis¬ 
posal  of  broken-down  cell  substance.  Some  measure  of  hyper- 
aemia  surrounded  the  follicles. 

Deposition  of  subendothelial  hyaline  substance  was  noted 
in  the  walls  of  the  small  arteries.  In  one  case  the  “Gitter- 
f'aser”  of  the  spleen  was  stained  but  this  showed  no  evidence 
of  special  thickening  or  diminution. 

Plague  bacilli  were  found  to-  be  abundant-  m  the  blood 
space  of  the  pulp.  Between  the  pulp  cells  they  appeared 
either  singly  or  in  colonies.  They  were  mostly  free  between 
the  cells  but  a  few  were  phagocyted.  Regarding  the  phagocy¬ 
tosis  of  plague  bacilli  in  the  spleen  the  specimens  were  not 
suitable  for  minute  examination,  and  this  report  must  accord¬ 
ingly  remain  incomplete.  But  the  histological  examination 
of  the  epidemic  of  1911  showed  phagocytes  originating  from 
endothelial  or  reticulo-endothelial  cells  or  histiocytes  in  the 
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pulp.  The  same  condition  must  have  happened  in  these 
specimens  also. 

The  lymph  follicles  were  found  to  contain  plague  bacilli, 
but  they  were  less  numerous  than  in  the  pulp.  The  bacilli 
were  mainly  limited  to  the  surrounding  or  peripheral  imnes 
of  the  follicles,  as  very  few  were  noted  in  the  central  parts. 
Gram-positive  bacteria  in  the  pulp  were  found  only  in  small 
numbers  in  some  cases. 


IS.  Liver .  Fifteen  cases. 

The  structure  of  the  acini  and  cellular  trabeculum  seemed 
to  be  intact.  No  marked  dissociation  of  the  parenchyma 
tissue  was  apparent.  More  or  less  hyperaemia  was  evident. 
Some  dilatation  and  fulness  of  the  vena  centralis  and  blood 
capillaries  in  the  central  parts  of  the  acini  were  noted.  The 
parenchyma  cells,  on  the  whole,  appeared  intact,  although 
there  was  some  evidence  of  cloudy  swelling.  The  specimens 
were  not  suitable  for  fat  staining,  but  Sudan  III  revealed  in 
most  cases  more  or  less  presence  of  fat  droplets.  The  localiza- 
ti  >n  of  these  fat  droplets  could  not  be  exactly  determined, 
but  in  a  number  of  cases  these  were  most  numerous  m  the 
central  parts  of  the  acini. 
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In  general  no  marked  cell  necrosis  was  found,  but  in 
some  cases  the  nuclei  of  the  epithelial  cells  did  not  respond 
well  to  the  stain.  No  inflammatory  cell  infiltration  was  any¬ 
where  noted ;  nor  were  any  metastatic  suppurative  areas,  such 
as  those  reported  by  some  authorities  in  the  liver  in  eases  of 
bubonic  plague,  apparent.  Except  in  the  case  of  a  foetus 
of  a  plague  mother,  there  was  no  augmentation  of  lymphoid 
cells  of  lymph  follicle-like  character,  but  the  presence  of  these 
lymphoid  nodules  might  not  have  been  especially  abnormal  in 
the  foetus. 


No  signs  of  haemorrhage  were  to  be  found.  Plague  bacilli 
were  Reserved  in  the  bioioci  vessels  and  capillaries  in  fairly  large 
numbers.  Phagocytosis  of  the  bacilli  'by  endothelial  cells  was 
taking  place.  Gram-positive  bacteria  were  found  in  the  blood 
capillaries  in  small  numbers  in  only  a  few’  cases. 


19.  Lung.  Fifteen  cases. 

Pneumonic  pla  gue  causes  moist  important-  and  very  com¬ 
plicated  tissue  changes  in  this  organ.  Several  stages  of  his¬ 
tological  change,  from  simple  hyperaemia,  or  hyperaemia 
with  slight  serous  exudation,  to  severe  cellular  exudation,  were 
observed.  jVLore  or  less  haemorrhage'  occurred  in  various  parts 
of  the  lungs.  Haemorrhage  within  the  alveoli  in  these  cases 
was  not  especially  severe,  but  erythrocytes  in  larger  or  smaller 
numbers  within  the  alveoli  were  always  apparent.  In  most 
cases,  in  and  under  the  pleura,  haemorrhage  was  histologically 
V-U  Some  haemorrhage  was  also  noted  in  the  intei- 

stitium,  especially  m  the  interlobular  septum  and  within  the 
connective  tissue  surrounding  the  bronchi  and  blood  vessels. 
At  the  loot  of  fhe1  lung  in  the  connective  tissue  surrounding 
the  bronchi  and  blood  vessels  severe  haemorrhage  was  some¬ 
times  observed. 

Fulness  and  dilatation  of  the  capillaries  of  fhe  alveolar 
walls  was  noted  even  in  portions  of  fhe  lung  where  no  plague 
bacilli  were  found  in  the  alveoli,  or  no  inflammatory  exudation 
had  taken  place.  This  hyperaemia  was  accompanied  by  serous 
exudate  which  filled  fhe  alveoli  and  contained  a  few  exudative 
cells,  especially  leucocytes.  In  the  early  stages  of  inflamma¬ 
tion,  plague  bacilli  occurred  withm  the  serous  exudate  in  fairly 
large  numbers.  Where  the  inflammation  was  more  advanced 
the  alveoli  became  filled  with  cells,  polynuclear  cells  being 
most  numerous,  but  which  were  accompanied  by  mononuclear 
cells  the  latter  being  mostly  histiocytes  and  desquamated 
epitelial  cells.  these  (  ells  in  the  exudate* were  more  or  less 
mixed  with  erythrocytes  and  serous  exudate  which  contained  a 
comparatively  very  small  quantity  of  fibrin. 
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The  degree  of  density  of  cells  in  the  exudate  within  the 
alveoli  varied  greatly;  in  some  eases  the  cells  were  loosely 
arranged  while  in  others  they  were  closely  packed  together. 
In  every  case  the  alveoli  contained  dense  masses  of  plague 
bacilli.  In  no  other  form  of  pneumonia  are  the  pathogenic 
bacilli  to  be  found  in  such  abundance.  It  is  also  characteristic 
of  plague  pneumonia,  as  compared  with  ordinary  pneumonia, 
that  fibrin  exists  within  the  exudate  only  in  small  quantities. 


The  other  important  histological  characteristic  of  plaguei  pneu¬ 
monia  is  the  frequent  appearance  of  hyaline  substance  in  the 
alveolar  walls.  The  presence  of  this  hyaline  material  is  accom¬ 
panied  by  various  changes  in  the  walls  of  the  alveoli.  V  here 
these  changes  occur  the  latter  are  irregularly  thickened.  1  his 
enlargement  of  the  alveolar  walls  in  one  case  was  due  to  a 
hyaline  thickening  of  the  capillary  walls,  in  another  if  was  duel 
apparently  to  hyaline  thrombi  within  the  capillaries,  and  in 
still  other  cases  to  a  hyaline  deposition  on  the  outside  of  the 
capillary  walls  or  within  and  inside  of  the  alveoli  walls  them¬ 
selves.  This  hyaline  deposition  was  also  observed  in  the 
epidemic  of  191 E  At  that  time,  in  addition  to  a,  deposition 
on  the  alveolar  walls,  a  similar  hyaline  substance  wTas  observed 
to  radiate  out  from  the  wralis  of  blood  vessels.  In  the  present 
specimens  a,  somewhat  similar  deposition  seemed  to  have  occur¬ 
red,  but  the  radiations  were  not  especially  marked. 


The  character  of  this  hyaline  substance  is  difficult  to  de¬ 
termine  and  in  chemical  composition  it  may  not  be  ident¬ 
ical  ;  a  part  of  it  without  doubt  is  composed  of  fibrin.  in 
one  case  this  hyaline  substance  within  the  lumen  as  wrell  as 
on  the  walls  of  the  blood  capillaries  of  a  number  of  alveoli  was 
very  clearly  stained  by  Weigert’s  fibrin-staining  method,  while 
the  staining  of  the  fibrin  itself  in  the  same  specimen  was  not 
good.  It  is  probable  that  this  hyaline  deposition  is  caused  by 
the  severe  exudative  inflammation  of  the  lung  and,  excepting 
the  fibrin  thrombi,  is  a  coagulated  substance  resulting  from 
the  exudation  from  the  blood  vessels.  This  is  not  necessarily 
a  specific  characteristic  of  plague  pneumonia.  The  deposition 
of  hyaline  in  and  on  the  walls  of  the  alveoli  also  occurs,  for 
instance,  in  influenza  pneumonia.  Giant  cells  of  bone  marrow 
art  often  to>  be  found  in  the  blood  capillaries  of  the  lung  tissue. 


“(xitterfasei  and  elastic  fibre  showed  no  distinct  changes 
in  those  portions  of  the  lung  wffiich  were  not  affected  by  in¬ 
flammatory  exudation.  Where  marked  exudation  did  occur, 
however,  some  diminution  and  even  destruction  of  these  fibres 
were  to  be  noted. 


Broncliioli. — Where  a  small  area  was  affected  by  plague 
pneumonia  and  t lie  inflammation  was  slight  the  epithelium 
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layer  did  noit  seems  to  be  much  affected.  II  frequently  appear¬ 
ed  to  be  regular  in  form-  and  arrangement.  In  other  cases 
desquamation  and  obstruction  of  the  epithelial  cells  with 
mucus  was  present.  Within  areas  affected  by  an  advanced 
stage  of  pneumonia,  the  walls  of  the  small  bronchi  were  more 
severely  affected,  inflammatory  infiltration  of  lymphocytes  and 
.poly nuclear  leucocytes  occurred  both  in  the  walls  and  in  the 
surrounding  tissue,  and  was  always  accompanied  by  hyper- 
aemia.  The  epithelium  was  largely  desquamated  or  destroyed. 
A  very  interesting  and  important  histological  development 
was  often  noted  in  the  small  branches  of  the  bronchi.  Some¬ 
times  clusters  of  bacilli  and  cells  cif  inflammatory  infiltration 
were  proceeding  toward  the  lumen  from  the  outside  of  the 
wall,  the  epithelium  apparently  still  remaining  intact.  In 
these  cases  the  destruction  of  the  mucous  membrane  was  being 
brought  about  by  an  invasion  of  the  virus  through  the  wa  11  of 
the  bronchioli  rather  than  from  within  the  lumen  itself.  On 
the  other  hand,  at  other  points  in  the  bronchioli  destruction 
of  the  epithelium  had  occurred  and  small  clusters  of  bacilli 
were  noted  in  the  subepithelial  layer  without  evidence  of  mark¬ 
ed  changes  in  the  surrounding  wall  tissue. 

1'leura. — In  those  areas  where  the  lung  tissue  showed  no 
hepatisation  the  pleura  appeared  only  slightly  affected.  Hype- 
raeruia,  however,  was  almost  always  seen.  Also  a  thin  lining 
of  fibrous  substance  appeared  to  cover  the  surface  of  tins  por¬ 
tion  of  the  pleura.  The  surface  cells  beneath  this  lining  did 
not  seem  tot  be  much  affected,  although  necrosis  occasionally 
occurred.  The  pleura  covering  a  pneumonic  area  is  usually 
much  more  severely  affected.  A  more  or  less  fibrous  lining 
with  many  leucocytes  appeared  on  the  surface,  while  the  cells 
beneath  usually  suffered  destruction  or  necrosis.  The  small 
blood  vessels  on  the  inner  side  of  the  pleura  showed  exception¬ 
al  hyperaemia.  Haemorrhage  in  the  pleura  was  very  marked 
and  for  med  a  well  defined  layer  beneath  the  epithelium.  In 
addition  there  was  often  a  pronounced  infiltration  of  leucocytes 
into  the  sufbpleural  and  pleural  tissue.  Fibrin  may  also  occur 
in  very  small  quantities  in  these  areas  of  p-leurnis,  but  it  is 
not  especially  marked.  As  will  be  mentioned  later,  plague 
bacilli  are  densely  massed  in  the  subpleural  and  pleural  tissue. 
Occasionally  ai  points  on  the  pleura  rather  isolated  colonies  of 
plague  bacilli  accompanied  by  some  leucocytes  were  noted. 
1  hese  patches  did  not  appear  to  result  from  the  general  process 
oif  pneumonic  hepatisation. 

Investigation  of  the  distribution  of  bacilli  in  the  lung 
tissue  is  most  important  in  studying  the  pathology  of  pneu¬ 
monic  plague.  They  are  abundant  in  the  alveoli  within  areas 
of  hepatisation  and  also  where  the  alveoli  have  discharged  onlv 
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serous  exudate.  In  the  former  ease,  where  the  alveoli  are  filled 
with  cellular  exudate,  the  bacilli  are  densely  massed  in  the 
spaces  between  the  cells.  Oi  this  great  multitude  oi  bacilli 
only  a  few  seem  to  be  i )  h  a gov y t eel  by  the  cells  within  the  ex¬ 
udate.  In  some  cases,  the  phagocytes  for  plague  bacilli  could 
only  with  difficulty  be  observed  in  the  pneumonic  area.  This 
condition  is  also  to- (he  noted  in  the  lumen  of  the  bronchi.  These 
•cells  which  do  act  as  phagocytes  for  the  plague  bacilli  are 
mainly  large  mononuclear  cells,  most  of  which  seem  to  be 
histiocytes.  To  what  extent  polynuclear  leucocytes  may  act 
as  phagocytes  to  the  plague  bacilli  is  difficult  to  determine. 

While  plague  bacilli  are  to  be  found  in  abundance  through¬ 
out  pneumonic  lung  tissue,  including  the  blood  vessels  and 
•capillaries,  the  greatest  accumulations  occur1  in  the  lymph 
vessels  and  lymph  spaces  of  the  tissue.  The  lymph  vessels  at 
the  root  of  the  lung  and  those  accompanying  the  branches  of 
the  bronchi  and  neighboring  blood  vessels  are  very  often  most 
densely  packed  with  plague  bacilli.  The  pathological  change 
in  the'  walls  of  the  bronchioli,  as  noted  above,  where  the 
destructive  process  was  working  through  from  the  outside  of 
the  wall  towards  the  mucous  membrane  within,  was  due  to  the 
virus  being  brought  by  the  lymph  vessels  along  the  bronchioli. 


It  was  peculiar  of  many  of  the  blood  vessels  within  the 
plague  pneumonic  area  that  their  walls  were  surrounded  by 
marked  accumulations  of  bacilli.  This  may  be  due  to  some 
perivascular  space  which  may  provide  passage  for  lymph  and 
thus  becomes  densely  filled  with  bacilli.  A  ery  often  the  wall 
of  the  blood  vessel  itself  is  invaded  by  tire  bacilli  and  if  this 
is  not  too  thick,  as  in  the  case  of  the  veins,  an  accumulation 
of  bacilli  may  penetrate  to  the  interior  where  the  endothelial 
cells  are  destroyed.  In  vhis  way  great  numbers'  of  plague  bacilli 
enter  the  blood  stream.  These  changes  in  the  walls  of  the 
blood  vessels  were  also  noted  in  the  epidemic  of  1911.  The 
lymph  vessels,  greatly  dilated  and  filled  with  bacilli,  contain 
also  polynuclear  leucocytes  and  lymphocytes  and  some  blood. 


While  the  bacilli  found  in  greatest  abundance  in  the  pneu¬ 
monic  areas  were  almost  entirely  plague  bacilli,  mixed  infec¬ 
tion  in  varying  degrees  was  not  uncommon.  In  most  of  these 
specimens,  gram-positive  bacteria,  such  as  diplococi,  strepto¬ 
cocci,  staphylococci  and  other  bacilli,  were  noted  in  the  blood 
vessels  and  alveoli.  The  number  of  these  bacteria,  however, 
was  much  smaller  than  the  plague  bacilli.  In  a  few  cases 
the  number  of  these  other  bacteria  was  fairly  large  in  the 
pneumonic  area,  and  they  might  have  aggravated  the  pneu¬ 
monic  condition  of  the  lung,  hut  the  chief  source  of  pneumonic 
infiltration,  whose  manifestations  were  almost  identical  m  all 
•cases,  is  due  toi  plague  bacilli. 
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20.  Lymph  Glands.  AI esenterial  two  cases,  cervical  two  cases,, 
bronchial  five  cases. 


In  the  two  eases  of  mesenterial  lymph  glands  hyperplasia 
of  cells  accompanied  by  more  or  less  hyperaemia  was  noted. 
In  one  of  these  a  diffused  hyperplasia  of  lymphoid  cells  had 
occurred,  while  ihe  other  case  was  marked  by  a  proliferation 
of  endothelial  cells  which  had  filled  up  the  dilated  lymph  sinus. 
So  called  “germinating  centers”  in  the  follicles  were  not  well 
developed.  No  necrosis,  haemorrhage,  or  inflammatory  areas 
were  observed,  and  polynuclear  leucocytes  appeared  only  in 
small  numbers.  Bacilli  were  not  numerous  in  the  blood  vessels. 
Examination  of  numerous  slides  revealed  no  plague  bacilli  m 
the  tissue  of  the  mesenterial  lymph  glands.  In  an  occasional 
slide  among  the  cells  of  the  tissue  a  few  bacilli  were  noted 
which  resembled  plague  bacilli,  but  the  exact  character  of 
Ihe  former  could  not  be  determined. 


One  of  the  two  cervical  lymph  glands  showed  marked 
hyperaemia  and  proliferation  of  the  endothelial  cells  of  the 
dilated  lymph  sums.  In  some  the  follicles  ‘‘germinating  cen¬ 
ters  appeared.  As  to  the  existence  of  plague  bacilli,  because 
of  poor  staining,  no  definite  results  could  be  obtained.  It  is  at 
least  certain  that  no  large  accumulations  of  bacilli  existed, 
and  no  tissue  changes  characteristic  of  plague  were  observed. 


Ihe  other  cervical  lymph  gland  proved  to  be  severely 
affected  by  chronic  tuberculosis.  A  fibro-caseous  substance 
occupied  almost  the  whole  gland,  lymph  tissue  remaining  only 
in  one  corner.  This  lymph  tissue,  especially  within  the  lymph 
sinus,  contained  small  accumulations  of  bacilli  which  resembled 
plague  bacilli.  hether  plague  bacilli  can  penetrate  into,  a 
tubercular  area  is  an  interesting  question.  So  far  as  this 
specimen  is  concerned,  no  plague  bacilli  were  found  in  the 
fibro-  caseous  substance. 


The  bronchial  lymph  glands,  being  most  intimately  con¬ 
nected  with  the  lung,  are  the  ones  which  undergo  the  severest 
histological  changes  in  pneumonic  plague.  The  entire  tissue 
of  the  gland  becomes  heavily  infected  with  plague  bacilli. 
iY\  here  these  were  abundant,  the  cells  of  the  gland  were  dimin¬ 
ished  in  number.  Cells  undergoing  necrosis  were  seen.  No 
ina i ked  blood  extravasation  within  the  gland  was  observed. 
On  the  other  hand  the  normal  tissue  structure  of  the  lymph 
gland  w  as  se\erely  affected.  Elastic  fibres  and  “Gitterfaser” 
"  eie  less  stained  and  became  attenuated  or  even  more  or  less 
destroyed.  Augmentation  of  bacilli  occurred  more  markedly 
in  the  peripheral  zone  Ilian  in  the  central  portions,  and  more 
m  the  lymph  sinus  than  m  the  lymph  follicles  and  medullary 
fasciculus.  The  presence  of  bacilli  could  be  noted  within  the 
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follicles,  where  they  were  found  scattered  among*  the  lymph 
cells,  particularly  if  the  gland  was  severely  infected,  but  the 
lymph  follicles'  were  always  less  aifected  by  the  bacilli  than 
other  parts  of  the  gland.  Often  follicles  were  observed  to  be 
surrounded  by  a  layer  of  varying  thickness  consisting  of  a  mass 
of  bacilli.  These  seem  to  offer  more  resistance *to  the  effects 
of  plague  virus  than  othei  parts  of  the  gland  tissue,  but  even¬ 
tually  they  undergo;  a  gradual  atrophy  and  destruction. 

Infiltration  of  polynuclear  leucocytes  into  the  tissue  of  the 
lymph  gland  occurred  to  some  extent.  Sometimes  these 
appeared  in  fairly  large  numbers  but  no  suppurative  areas  were 
noted.  A  limited  amount  of  serous  infiltration  was  occasion¬ 
ally  observed  and  staining  revealed  the  presence  of  fibrin,  but 
only  in  small  quantities.  A  deposition  of  hyaline  substance 
on  the  walls  of  blood  vessels  and  the  reticulum,  present  in 
cases  during  the  epidemic  of  1911,  may  also;  have  occurred, 
but  it  was  not  prominent.  In  spite  of  the  presence  of  great 
numbers  of  bacilli  and  some  augmentation  of  leucocytes  and 
mononuclear  migratory  cells,  phagocytosis  in  the  lymph  glands 
could  not.  be  clearly  ascertained.  In  some  cases  no  cells  carry¬ 
ing  plague  bacilli  could  be  found.  But  investigations  during 
the  epidemic  of  1911  indicated  that  phagocytosis  in  the  plague 
bubo  did  occur  to  some  extent,  especially  in  the  early  stages 
of  the  infection.  This  was  noted  particularly  in  the  lymph 
sinus.  In  those  cases  the  swollen  and  desquamated  sinus  cells 
or  endothelial  cells,  which  partook  of  the  nature  of  histiocytes, 
acted  to  a  large  extent  as  phagocytes.  Other  mononuclear  cells 
may  also  have  become  phagocytes.  It  was  occasionally  noted 
furthermore  that  blistered  phagocytes  which  were  carrying 
lymphocytes  and  blood  pigment  had  also  absorbed  some  plaguy 
bacilli.  Where  the  augmentation  of  plague  bacilli  in  the 
lymph  sinus  became  very  marked  the  swollen  and  desquamated 
cells  and  phagocytes  disappeared.  This  is  perhaps  the  reason 
why  in  the  present  specimens,  which  show  advanced  stages  of 
plague  bubo,  phagocytosis  is  difficult  to  determine. 

In  those  areas  where  carbon  dust  had  been  heavily  de¬ 
posited  in  the  bronchial  lymph  glands  the  accumulation  of 
plague  bacilli  was  less  marked. 

The  relation  of  the  penetration  of  plague  bacilli  into  tuber¬ 
cular  areas  of  the  bronchial  lymph  glands  is  the  same  as  in 
the  cervical  gland  mentioned  above. 

The  tissue  surrounding  the  bronchial  lymph  glands  in  the 
root  of  the  lung  was  always  infected  with  dense  accumulations 
of  plague  bacilli,  and  severe  haemorrhage  was  often  noted. 
Lymph  vessels  near  the  bronchial  glands  appeared  dilated  and 
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filled  with  bacilli.  Numerous  leucocytes,  lymphocytes,  and 
some  red  blood  cells  were  also  found  in  these  lymph  vessels. 

21.  Discussion  and  Conclusions. 

1  lie  most-  important  tissue  changes  caused  by  pneumonic 
plague  occur  m  the  lungs  and  neighbouring  bronchial  lymph 
glands.  In  these  organs  t lie  plague  bacilli  are  most  abundant 
and  the  tissue  changes  which  take  place  are  mainly  due  to*  the 
presence  of  these  bacilli.  The  lungs  are  affected  by  hyper- 
aemia,  seious  and  cellular  exudation  and  more  or  less  haemor- 
lhage.  The  specimens  examined  m  connection  with  this*  report 
did  not,  however,  reveal  specialty  marked  haemorrhage  into  the 
ah  eoli.  bibrin  within  the  alveolar  exudate  was  inconsider¬ 
able.  Hyaline  substance,  the  origin  of  which  is  more  or  less 
intimately  related  to  that  of  fibrin,  was  in  most  cases  found 
deposited  on  the  alveolar  walls. 

These  tissue  -changes,  together  with  the  enormous  in¬ 
crease  of  plague  bacilli  in  the  pneumonic  areas,  are  char- 
act  eristic.  of  plague  pneumonia. 

1  he  plague  bacilli  are  abundant  not  only  in  the  alveoli 
but  also  in  the  interstitial  tissue,  especially  in  the  lymph 
vessels  and  spaces  m  the  immediate  neighborhood  of  the  bron¬ 
chi  and  blood  vessels  and  under  the  pleura.  In  these  lymph 
passages  the  plague  bicilli  are  usually  found  to  be  most  densely 
massed.  The  lymph  vessels  at  the  root  of  the  lung  in  the 
neighborhood  of  the  infected  bronchial  lymph  glands  are  like¬ 
wise  always  greatly  dilated  and  filled  with  bacilli.  The  iymph 
vessels  seem  to  provide  an  especially  favorable  medium  for  the 
augmentation  of  the  plague  bacilli  and  at  the  same  time  they 
sei\e  as  convenient  canals  along  which  the  latter  can  proceed 
to  other  parts  of  the  tissue. 

Examination  of  the  lung  shows  small  areas  of  plague  pneu¬ 
monia  developing  in  the  peribronchial  alveoli.  The  multiplica¬ 
tion  of  bacilli  in  the  peribronchial  and  perivascular  lymph 
vessels  and  spaces  is  a  most  important  cause  of  this  lobular 
pneumonic  infection.  On  the  oilier  hand,  the  spreading  of 
pneumonic  areas  may  also  be  due  to  the  inhalation  of  plague 
bacilli  from  the  upper  and  wider  parts  of  the  bronchi  and 
broinchioli  into  the  deeper  recesses  of  the  lung.  In  this  case 
the  mucous  membrane  of  the  bronchi  oil  is  effected  from  within 
the  lumen  and  the  plague  bacilli  penetrate  from  the  mucous 
membrane,  whose  epithelium  is  more  or  less  destroyed,  into 
the  tissue  of  the  walls.  I  his  inhalation  of  bacilli  may  also 
carry  them  directly  into  the  alveoli. 

I  be  peribronchial  and  broncho-pneumonic  areas  whilst 
expanding  join  with  each  other,  thus  diffusing  the  pneumonic 


SERVICE  REPORTS  1923-1924 


169 


infiltration  through  a  large  portion  of  the  lung.  hen ,  how¬ 
ever,  the  process  of  pneumonic*  infiltration  occurs  over  a  wide 
area  in  a  very  short  space  of  time  its  relation  to  the  condition 
of  the  1  renehioli  is  not  clear. 

As  to  the  condition  of  the  cervical,  mesenterial  and  bron¬ 
chial  lymph  glands  m  pneumonic  plague,  it  is  the  latter  which 
are  by  far  the  most  severely  affected  both  as  to  pathological 
tissue  change  and  the  presence  of  bacilli  which  are  especially 
augmented  in  the  lymph  sinus.  The  tissue  of  the  mesenterial 
lymph  glands  showed  only  slight  evidence  of  the  presence  of 
plague  bacilli,  and  in  the  cervical  glands  no  large  accumula¬ 
tions  of  bacilli  were  found.  Plague  infection  in  an  individual 
may  result  in  some  cellular  hyperplasia  in  these  lymph  glands. 
The  tonsils  are  only  slightly  affected,  comparatively  small 
accumulations  of  bacilli  being  found  and  fliese  mainly  in  the 
superficial  layer. 

M  o (1  es  of  I n fee i  io n . 

Dining  the  International  Plague  Conference  which  was 
held  m  Mukden  in  1911,  two  opinions  were  presented  regarding 
the  mode  of  plague  infection.  Those  holding  one  opinion 
aigued  that  the  primary  infection  occurred  in  the  tonsils  and 
that  the  lungs  were  secondarily  infected  by  virus  carried  by 
the  1  lood.  Others  insisted  that  the  virus  was  directly  inhaled 
into  the  air  passages.  The  writer  (A.E.)  supported  the  latter 
position  at  the  Mukden  Conference,  and  this  present  investiga¬ 
tion  offers  no  reasons  for  altering  the  opinion  then  set  forth. 

In  noi  case  in  the  above  examination  did  the  tissue  changes 
in  the  tonsil  or  the  accumulations  of  bacilli  justify  the  pre¬ 
sumption  that  this  organ  could  be  the  seat  of  primary  infection. 
On  the  other  hand  the  lungs  and  neighboring  lymph  glands  are 
always  incomparably  more  severely  affected  and  more  densely 
infected  by  the  plague  bacilli.  The  tissue  changes  in  the  ton¬ 
sils  aie  more  probably  due  to  secondary  infection  by  plague 
bacilli  carried  by  the  sputum.  The  histological  condition  of 
the  tonsils  as  compared  with  the  tissue  changes  in  the  bronchus 
and  lungs  leaves  no  doubt  but  that  the  primary  infection 
follows  upon  the  inhalation  of  the  plagffe  bacilli  into  the  air 
passages.  This  does  not  mean,  however,  that  the  bacilli  imme¬ 
diately  reach  the  alveoli  with  the  incoming  breath.  The  in¬ 
haled  bacilli  may  be  deposited  for  a  time  on  the  some  portion 
of  the  walls  of  the  air  passages,  for  instance  at  or  near  the 
bifurcation  of  the  trachea.  The  multiplication  and  penetration 
of  the  bacilli  may  then  occur  in  the  walls  and  surrounding 
tissue.  The  lymph  vessels  will  then  be  invaded  and  along  these 
the  multiplying1  bacilli  will  be  carried  to  the  neighboring 
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lymph  glands  and  also  toward  the  periphery  of  the  bronchial 
system.  Likewise,  sooner  or  later,  they  may  also  be  carried 
into  the  ductus  thoraticus.  At  the  same  time  the  histological 
condition  of  the  bronchus,  as  described  above,  which  showed 
intensive  augmentation  of  plague  bacilli  in  the  mucous  mem¬ 
brane  and  submucous  tissue,  which  are  in  direct  contact  with 
the  air,  indicates  the  possibility  of  the  bacilli  being  spread 
through  the  bronchioli  and  alveoli  bv  inhalation. 

These  are  certainly  the  most  important  modes  of  infec¬ 
tion.  On  the  other  hand,  primary  infection  of  the  pharynx 
and  tonsils,  which  may  cause  a  cervical  bubo,  is,  of  course,  not 
impossible;  such  a  case  was  observed  in  the  epidemic  of  1911. 
In  that  case  the  tonsils  were  severely  affected. 

W  ithout  doubt  the  lungs  and  neighboring  lymph  glands 
are  primarily  infected  by  pneumonic  plague,  but  secondary 
infection  of  these  organs  may,  of  course,  occur  as  in  the  case 
of  bubonic  plague. 


Bacteraemia.  Bacteraemia  is  generally  observed.  The 
invasion  of  plague  bacilli  into  the  blood  stream  takes  place 
through  the  ductus  thoraticus  which  carries  lymph  from  the 
infected  areas  into  the  veins.  Also  plague  bacilli  may  directly 
enter  the  blood  stream  within  the  infected  areas  by  breaking 
through  the  walls  of  +he  vessels,  especially  the  veins,  about 
and  within  which  the  bacilli  may  be  accumulated.  This 
penetration  through  destroyed  portions  of  the  walls  of  the 
veins  is  often  observed  in  the  lungs. 


Parenchymatous  Organs.  The  liver  and  kidney  show  some 
parenchymatous  degeneration  or  cloudy  swelling  of  the  paren¬ 
chyma  which  may  incline  towards  fatty  degeneration.  (The 
specimens  were  not  suitable  for  examination  of  fat.)  Severe 
extensive  degenerative  changes  of  the  cells  is  not  apparent. 
Passage  of  plague  bacilli  into  the  urine  does  not  usually  occur. 
The  glomeruli  are  more  or  less  affected.  The  muscle  cells  of 
the  heart  are  even  less  affected 


Spleen.  The  pulp  of  the  spleen  often  contains  consider¬ 
able  numbers  of  plague  bacilli.  The  tissue  changes  of  this 
organ  consist  of  some  proliferation  of  the  pulp  cells  and  endo¬ 
thelial  cells  in  the  earlier  stages  of  the  infection,  some  of 
whicti  finally  suffer  necrosis.  Blood  circulation  is  disturbed. 
There  is  some  inflammatory  infiltration  with  emigration  of 
polynuclear  cells. 


/ h (festive  Organ.  The  tissue  of  these  organs  is  not  mark¬ 
edly  affected  by  pneumonic  plague. 

Hyperaemia.  In  all  organs  more  or  less  hyperaemia  m 
small  vessels  and  capillaries  is  noted  and  haemorrhage  often 


Plate  1.  Section  of  bronchiole  and  lung  in  Plague  Pneumonia,  x  200  diam. 

Romanowsky  stain. 

a.  Groups  of  B.  pestis  around  walls  of  bronchiole. 

b.  Desquamation  of  epithelium  of  bronchiole. 

c.  Some  fibrous  tissue  also  disintegrated. 

d.  Congested  blood  vessels  around  wall  of  bronchiole. 

e.  Alveoli  of  lung,  mostly  invaded  by  pneumonic  process. 
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Plate  2.  Section  ot  lung  in  Plague  Pneumonia,  x  800  diam., oil  immersion. 

Romanowsky  stain. 

a.  Masses  of  plague  bacilli  around  small  blood  vessel. 

b.  Large  numbers  of  bacilli  entering  blood  vessel. 

c.  Congested  blood  vessel. 

d.  Lung  tissue. 
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Plate  3.  Section  of  luDg  in  Plague  Pneumonia,  x  500  diam.  Haematin  and  eosin 

stain. 

a.  Hyaline  deposits  around  alveoli  of  lung  making  this  part  thicker  than 
normal. 

b.  Plague  bacilli  among  cells  inside  alveoli. 

c.  Some  bacilli  seen  inside  leucocytes. 
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Plate  4.  Section  of  lung  in  Plague  Pneumonia,  x  200  diam.  Weigert  stain. 

a.  Nets  of  fibrin  around  small  blood  vessel. 

b.  Groups  of  plague  bacilli  in  lung  tissue. 

c.  Lung  tissue. 
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Section  of  lower  part  Bronchus  (human).  Plague  Pneumonia,- 
mod.  magnified.  On  upper  left  hand  corner  note  small  portion  of 
remaining  epithelium  of  muc.  memb.  The  black  areas  are  dense 
masses  of  B.P.  At  right  is  a  large  agglomeration  of  B.P.  proceed¬ 
ing  from  muc.  memb.  into  the  mucous  glands. 


Section  of  Lung  (human),  Plague  Pneumonia,  mod.  magnified. 
Sero-cellular  exudation  with  some  haemorrhage.  Cellular  exudation 
is  not  specially  marked.  Alveolar  walls  swollen  and  thickened. 
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Section  of  Lung  (human).  Plague  Pn.,  mod.  magnified. 
Alveolar  exudate  rich  in  cells.  Alveoli  filled  with  B.P.  Clearly 
marked  black  dots  are  cell  nuclei.  Cloudy  effect  due  to  presence 
of  bacilli.  Intensely  black  spots  are  carbon  dust.  The  area  sur¬ 
rounding  blood  vessel  in  upper  right  hand  corner  is  marked  by 
presence  of  both  carbon  dust  and  dense  masses  of  B.P. 


Section  of  Lung  (human).  Plague  Pn.,  highly  magnified. 
Alveoli  filled  with  Plague  bacilli  and  exudate  containing  many 
leucocytes.  The  small  faint  points  are  B.P. 
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Section  of  Bronchial  Lymph  gland  (human).  Plague  Pn.,  mod. 
magnified.  Showing  small  lymph  follicle.  Cloudy  effect  due 
to  B.P.  Small  black  dots  are  ceil  nuclei.  Larger  black  spots  in 
upper  right  hand  and  lower  left  hand  corners  are  carbon  dust. 


Section  of  Spleen  (human)  in  Plague  Pneumonia,  highly 
magnified.  In  upper  part,  lymphoid  cells  of  follicle.  Note  accumu¬ 
lation  of  B.P.  in  peripheral  area  of  follicle.  Towards  right  of  centre 
is  transverse  section  of  small  artery. 
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Section  of  Liver  (human)  in  Plague  Pneu¬ 
monia,  highly  magnified.  Blood  capillaries  contain 
numerous  B.P.  Inside  some  endothelial  cells  may 
be  seen  bacilli  (phagocytosis). 
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Naturally  plague  infected  tarabagan  with  all  organs  intact  (Harbin  Hospital 
Museum),  found  at  Barun  Zasulan,  Transbaikalia,  on  July  25,  1923. 
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occurs.  The  toxin  of 
disturbance. 


the 


virus  may  have  caused  vasomotor 


Bacteria.  In  nearly  all  organs  plague  bacilli  are  found 
in  the  blood  vessels.  Next  to  the  lungs  and  lymph  glands, 
the'e  are  most  numerous  in  the  spleen  and  liver.  Gram-positive* 
bacteria  of  mixed  infection  were  noted  to  some  extent  in  many 
cases,  and  sometimes  were  fairly  numerous  in  the  pneumonic 
areas  of  the  lungs.  These  bacteria  were  sometimes  observed 
also  in  other  organs,  especially  in  the  lymph  glands,  spleen 
and  even  in  the  blood  vessels  of  the  liver,  always,  however,  in 
relatively  much  smaller  numbers  than  the  plague  bacilli. 

Phagocytes.  Phagocytes  are  found  in  the  lumen  of  the 
alveoli,  in  the  hroneliioli  and  the  bronchi  of  the  pneumonic 
areas  of  the  lung  and  also  in  the  spleen.  Could  the  lymph 
glands  have  been  examined  in  the  early  stages  of  the  infection 
numerous  phagocytes  would  probably  have  been  found  there  as 
well.  The  endothelial  cells  of  the  liver  also  act  as  phagocytes. 
Most  of  the  phagocytes  are  mononuclear  cells  such  as  histiocy¬ 
tes  and  endothelial  or  reticulo-endothelial  cells.  The  phagocy¬ 
te^  within  the  lumen  of  the  alveoli  of  the  lungs  have  been 
generally  regarded  as  desquamated  epithelial  cells,  but  the 
results  of  many  recent  examinations  of  other  forms  of  pneu¬ 
monia  seem  to  indicate  that  these  have  originated  from 
histiocytes  or  similar  cells.  To  what  extent  the  desquamated 
eqithelial  cells  may  act  as  phagocytes  can  only  be  determined 

by  further  study. 

» 


Plague  Bacilli  in  the  Foetus.  Whether  plague  bacilli  can 
pass  over  from  the  plague  infected  mother  through  the  placenta 
to  the  foetus  remains  a  question  of  interest.  In  the  one  case 
which  has  been  examined  no  tissue  changes  characteristic  of 
]) lag ue  were  found,  nor  did  the  stain  reveal  any  plague  bacilli 
in  the  tissue.  It  is  stated  by  those  who  performed  the  post¬ 
mortems  in  19*21,  however,  that  the  cultivation  examinations 
in  this  case  showed  positive  results. 

Comparisons .  A  comparison  of  these  specimens  with  the 
pathologic-anatomic  characteristics  of  the  epidemic  of  1911  is 
difficult  to  make,  because  pathological  changes  vary  consider¬ 
ably  in  the  same  epidemic  in  different  cases,  and  are  also  affect, 
ed  by  several  etiological  conditions.  A  satisfactory  comparison 
could  be  made  after  the  examination  of  a  great  many  cases, 
because  the  foregoing  examination  covers  only  a  limited 
number  of  specimens  it  does  not  permit  of  definite  comparative 
conclusions.  However,  if  may  be  safely'  said  that  the 
pathological  changes  in  the  two  epidemics  are  very  similar  in 
nature,  as  is  the  mode  of  development  of  the  disease. 
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NOTES  ON  THE  HISTOLOGICAL  LESIONS  FOUND  IN 

ORGANS  OF  NATURALLY  PLAGUE 
INFECTED  TARABAGANS. 

(With  6  microphotogtraphs.) 


(From  the  Laboratory  of  the  Manchurian  Plague  Prevention 

Service,  Ilarh in.) 

The  only  description  extant  of  the  morbid  histology  of 
plague  in  a  naturally  infected  tarabagan  is  by  Baribin,  in 
R.  V ratch,  1909,  pp.  538-40.  This  Russian  physician  shot  in 
the  autumn  of  1907  an  apparently  healthy  tarabagan  in  the 
district  between  Lake  Dalai  Nor  and  Manehouli,  which  had 
been  reported  by  resident  Mongols  to  be  inhabited  by  plague 
stricken  animals  and  where  recently  a  young  Russian  girl 

_  _  #  ♦  C  J  o 

had  died  of  bubonic  plague  with  swellings  in  the  left  groin. 
Barikin  dissected  the  animal  and  found  the  following  gross 
lesions  :  — 

“Heart,  muscles  ruptured  and  haemorrhagic; 

Li  ver,  swollen  and  congested  ; 

Spleen,  swollen  and  congested  with  small  greyish  nodes 
on  section. 


Both  smears  and  cultures  from  the  spleen  showed  plague- 
like  bacilli,  lie  also  made  sections  of  several  organs  and 
recorded  the  following  histological  features:  — 


Heart,  haemorrhages  between  musculature  and  some 
rupture  of  muscle  fibres. 

Liver,  no  marked  leucocytosis. 

Spleen,  parenchyma  filled  with  pest  bacilli,  groups  of 
which  were  surrounded  by  leucocytes.  Some  bacilli 
found  in  leucocytes.  Necrosis  not  marked. 


Other  organs  showed  little  visible  change.” 

CA 

A  complete  list  of  eighteen  naturally  plague  infected 
tarabagans  has  been  given  in  Table  V  of  the  article  on  Wild 
Rodents.  ( hit  of  this  number  we  were  able  to  procure  for 
microscopic  examination  organs  from  seven  animals.  These 
are  (numbers  refer  to  Table  V)  :  — 
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No.  of 
Tarab. 

Date  found 

Locality 

Macroscopic  lesions 

T  5 

Sept.  16,  1921 

Kinkija 

(near  Soktui) 

(Cerv.  and  Inguinal  buboes. 

|  Haem,  lungs,  spleen  enlarged. 

T  11 

June  8,  1923 

Bar  ur. 

Zasulan 

|  No  buboes.  Haem,  foci  in  lungs. 
\ Spleen  soft  with  nodes. 
fCerv.  buboes  with  abscess  in 
left.  Haem,  foci  in  lungs. 

T  12 

June  9,  1923 

do 

/  Saliv.  gld.  oedem.  spleen  and. 
1  liver  soft  and  enlarged, 
f  Decomposed. 

T  13 

June  23,  1923 

do 

i  Left  Cerv.  and  Ax.  buboes. 

[  Pneum.  areas  in  lungs, 
f  Cerv.  buboes.  Pneum.  areas  in 
[  lungs. 

fCerv.  buboes.  Many  pneum. 
areas  in  lungs. 

T  16 

July  26,  1923 

do 

T  17 

Aug.  24,  1923 

do 

)  Liver,  spleen  and  kidney  en- 
l  larged. 

f  Cerv.  buboes.  Nodes  in  lungs 

T  18 

Sept.  1,  1923 

Dauria 

f  Liver  enormous  with  severa 

1  nodes. 

The  number  of  organs  from  which  sections  were  cut  for 
examination  are  not  uniform,  as  the  following  table  shows:  — 


To 

Til 

T 12 

113 

TIG 

Tl7 

T18  Total 

Lung  (a)  ... 

x 

X 

X 

X 

X 

V 

x  7 

Lung  (b)  ., 

...  X 

— 

— 

— 

X 

X 

x  4 

Heart 

X 

— 

— 

— 

— 

— 

—  1 

Bubo  . 

..,  X 

— 

X  ( 

cerv) 

— 

X 

x  4 

Saliv . 

..!  X 

— 

X 

— 

— 

—  2 

Kidney  ... 

. . .  - 

X 

— 

— 

— 

— 

x  2 

Spleen 

X 

X 

X 

X 

X 

X 

—  fi 

Liver  . 

— 

— 

X 

— 

X 

— 

x  3 

The  stains  used  were  haematin  and  eosin  (sometimes  van 
Gieson)  for  general  purposes,  and  carbol  thionin  (sometimes 
giemsa)  for  studying  organisms.  As  alcohol  had  been  used 
for  preserving  the  specimens,  the  plague  bacilli  were  easily 
distinguished  by  thionin.  rnfortunately  some  of  the  speci¬ 
mens  were  not  fresh  when  picked  up,  making  a  detailed  study 
somewhat  difficult,  but  the  distinctive  features  did  not  vary 
very  much. 

t/ 


Lungs.  One  remarkable  feature  is  the  presence  of  acute 
catarrhal-pneumonia  (or  conditions  leading  to  it)  in  at  least 
four  out  otf  our  seven  specimens.  Here  are  seen  the  bronchi 
with  infiltrated  and  congested  walls,  the  lumen  filled  with 
mucus  in  which  are  crowds  of  plague  bacilli,  the  air  vesicles 
with  swollen  walls  and  containing  catarrhal  cells,  leucocytes 
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and  fibrin,  the  interlobular  septum  presenting*  a  hyaline  ap¬ 
pearance,  and  in  places  even  haemorrhages  besides  intense 
congestion  of  the  blood  vessels.  Ked  hepati  station  is  seen  in 
two  specimens.  Some  parts  of'  the  lung  are  quite  solid,  so 
much  so,  that  the  individual  alveoli  may  not  be  distinguished 
from  one  another.  Sometimes,  the  invasion  of  the  bacilli  in 
large  groups  has  been  so  intense  that  the  alveoli  are  com¬ 
pressed  and  even  collapsed.  Under  high  magnification  these 
masses  of  plague  organisms  seem  to  form  solid  steams  branch¬ 
ing  into  and  penetrating  the  lung  tissues  in  all  directions. 
Now  and  then  red  blood  corpuscles  and  leucocytes  are  inter¬ 
mixed  with  them  but  not  seldom  the  bacilli  occupy  more  space 
than  the  blood  cells.  Where  reaction  is  greatest,  the  capill¬ 
aries  are  intensely  dilated.  Even  the  large  blood  vessels  some¬ 
times  show  great  numbers  of  organisms  inside  them,  inter¬ 
spersed  here  and  there  with  coagulated  fibrin. 


1  he  pleura  in  two  out  of  seven  cases  shows  thickening. 
In  one  of  these,  there  is  intense  pleuritis,  the  lining  being 
yellowish  in  colour  and  actually  displaying*  haemorrhagic 
spots  beneath  with  masses  of  plague  bacilli.  There  is  great 
effusion  of  blood  m  the  alveoli  near  the  pleural  surface. 
Where  the  reaction  is  not  so  great,  the  Ebro-elastic  tissue  is 
only  thickened,  but  the  underlying  lymph  spaces  and  small 
blood  vessels  are  much  congested. 


In  the  bronchi  connected  with  the  pneumonic  changes, 
the  lining  cells  are  swollen,  disintegrated  and  often  detached. 
As  stated  above,  two  specimens  show  considerable  exudation, 
like  the  human  cases,  with  muco-purulent  matter  present  in 
the  lumen,  in  which  plague  bacilli,  red  corpuscles  and  broken- 
down  white  cells  are  mixed  together.  Outside*  the  epithelial 
lining,  the  bacillus  pestis  is  most  evident  in  the  loose  Ivmph 
space  adjoining  the  muscular  layer.  In  a  few  bronchioles 
masses  of  bacilli  may  be  seen  crowding  into  the  subjoining 
lymphoid  spaces. 


Wherever  the  reaction  is  marked,  the  blood  vessels  are 
congested  and  show  large  numbers  of  red  and  white  cells.  At 
places  the  perivascular  spaces  are  enormously  dilated  and  filled 
with  a  network  of  fibrin  enclosing  numbers  of  plague  bacilli. 
iThe  cells  lining  the  capillary  walls  are  swollen  and  show  pro¬ 
liferation. 


In  the  specimens  where  no  pneumonic  changes  are  present 
the  usual  signs  of  bacteraemia  are  found,  with  acute  changes 
in  the  lung  tissues  by  the  side  of  congested  blood  and  lymph 
vessels.  The  plague  bacilli  are  more  or  less  evenly  distributed 


throughout. 
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Lymphatic  (xland.  Out  of  the  total  eighteen  authentic 
cases  recorded  of  naturally  plague  infected  tarabagans,  eight 
(perhaps  nine)  showed  distinct  swellings  of  the  cervical  glands. 
Three  others  being  only  remnants  of  animals,  no  examination 
was  possible,  while  in  the  remaining  six  the  condition  of  the 
cervical  glands  was  not  mentioned.  Hence  morbid  changes 
may  be  expected  in  the  specimens  of  buboes  examined.  1  he 
capsule  of  the  gland  is  in  every  case  more  or  less  thickened 
with  congested  neighbouring  blood  vessels.  Plague  bacilli  are 
present  in  varying  numbers.  The  trabeculae  are  much  swollen, 
the  cells  being  flattened  and  enlarged.  The  cortical  sinuses 
are  somewhat  enlarged,  but  not  so  markedly  as  those  of  the 
medulla,  where  numerous  engorged  blood  vessels  may  be  seen 
full  of  blood  corpuscles  and  at  places  bacilli.  Intense  hae- 
monhage  is  present  throughout  the  lymphoid  tissue,  especially 
ihe  Malphigian  bodies.  As  in  the  primary  buboes  occurring 
m  human  infection,  large  clumps  of  bacillus  pestis,  more 
deeply  stained  than  surrounding  tissues,  are  scattered  all  over 
the  interior  of  the  glands.  One  specimen  (T  18)  particularly 
shows  solid  masses  of  bacilli  among  numerous  swollen  blood 
vessels  and  haemorrhages  beneath  the  capsule  of  gland.  Apart, 
from  these  clumps,  the  bacilli  are  present  everywhere  in  large 
numbers,  some  mixed  with  the  red  ceils  m  the  capillaries.  In 
several  aspects,  we  witness  a  condition  very  similar  to  the 
changes  encountered  in  true  bubonic  plague. 

Liver.  Three  specimens  were  examined.  One  of  these 
presented  a  truly  extraordinary  appearance.  The  capsule  is 
not  thicker  than  usual,  but  immediately  beneath  is  much 
venous  congestion.  Tinder  the  low  power,  masses  of  deeply 
stained  bacilli  are  dotted  all  over  the  section,  invading  and 
destroying  the  liver  tissue  and  forming  areas  similar  in  appear¬ 
ance  to  metastatic  growths  in  tumours.  These  are  of  various 
sizes  and  seem  to  have  no  immediate  relation  to  the  location  of 
the  lobules.  Under  highei  magnification,  the  liver  cells  are 
seen  to  have  withered  away  under  the  invasion,  and  present 
all  the  stages  of  granular  degeneration,  vaeuolation  and  dis¬ 
integration.  Particularly  is  this  change  marked  in  the  central 
zone,  where  considerable  haemorrhages  also  take  place.  The 
central  lobular  veins  are  dilated  and  thickened  and  contain 
coagulated  fibrin.  The  capillaries  are  everywhere  dilated  and 
filled  with  red  corpuscles.  The  peripheral  zone,  though  affect¬ 
ed,  still  retains  its  individual  appearance  and  is  better  stained. 

I  ri  other  words,  the  condition  of  acute  red  atrophy  is  simulated. 
Leucocytes  accumulate  in  vascular  channels,  while  the  end¬ 
othelial  cells  present  a  granular  appearance  and  are  badly 
stained.  The  intervening  connective  tissue  is  oedemafous. 
Under  high  power,  plague  bacilli  are  seen  not  only  comprising 
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the  big-  masses  but  are  scattered  in  considerable  number 
throughout  the  liver  substance,  principally  along  Ibe  capil¬ 
laries.  Where  the  big  groups  of  bacilli  have  invaded  the  liver 
substance  extensively,  few  normal  cells  are  to  be  seen  ;  only  a 
reticulum  of  fibrous  tissue  is  left. 

1  he  two  other  specimens  show  less  marked  changes,  aut 
the  condition  of  acute  plague  septicemia  (bacteraemia)  13 
evident. 

Spleen.  Signs  of  acute  congestion  are  present  in  all 
specimens  examined.  The  capsule  is  in  almost  every  case 
thickened,  and  minute  haemorrhages  occur  m  some  places. 
The  Malphigian  bodies  are  swollen  and  not  so  deeply  stained. 
Sinuses,  both  arterial  and  venous,  are  enlarged,  and  often 
filled  with  red  corpuscles.  The  lymphocytes  are  unusually 
numerous,  and  enormous  numbers  of  plague  bacilli  are  scatter¬ 
ed  throughout  the  substance.  The  reticulum  of  adenoid  tissue 
is  swollen,  the  cells  being  flattened  and  stained  indistinctly. 
No  such  big  clumps  of  bacilli  are  visible  as  we  have  noted  m 

the  liver. 

Kidney.  Both  specimens  examined  show  considerable 
inflammatory  changes.  The  capsule  is  either  swollen  01  broken 
in  parts.  Small  haemorrhages  invade  the  cortex  and  medulla 
The  glomeruli  are  congested  and  faintly  stained.  Marked 
cloudy  swelling  is  present  in  the  cells  of  the  tubules,  vacuo la- 
tion  and  granular  degeneration  being  prominent  in  some  paits. 
A  few  cells  are  seen  dropping  off  from  the  epithelial  lining. 
The  walls  of  the  arterioles  are  thick  and  hyaline.  The  cells 
lining  Bowman’s  capsule  show  indistinct  nuclei.  Some  golden 
brown  pigment,  mostly  granular,  is  seen  in  many  of  the  tubu¬ 
les.  Plague  bacilli  are  distinguished  scattered  along  the  blood 
vessels,  but  are  not  so  prominent  as  in  the  spleen  or  liver. 

Heart.  Only  one  specimen  (T  5)  was  examined.  The 
bundles  of  muscular  fibres  are  swollen,  the  striations  being 
indistinct  and  presenting  a  cloudy  appearance.  Between  these 
bundles  the  connective  tissue  is  swollen  and  harbours  many 
plague  bacilli.  The  capillaries  are  enlarged  and  filled  with 
red  cells.  Minute  haemorrhages  are  scattered  here  and  there. 
Apparently  the  toxic  invasion  looks  nearly  as  severe  in  the 
heart  as  in  other  organs. 


General  Remarks. 

As  referred  to  briefly  in  the  article  on  Wild  Rodents,  we 
found,  as  far  as  macrescopial  appearance  was  concerned,  the 
lungs  involved  in  ten  out  of  eighteen  cases,  free  in  two,  and 
unaseei  tamable  in  the  other  six.  It  was  with  a  view  to  find- 


Microphoto  of  section  of  Lung  (T  lb)  magnified  60  diam.  Practically  solid 
mass  of  pneumonia,  with  clumps  of  plague  bacilli  in  midst.  Many  alveoli 

collapsed,  and  haemorrhages  present. 
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Portion  of  above  magnified  800  diam.  Large  numbers  of  plague  bacilli  are 
seen  distributed  among  infiltrated  lung  tissue. 
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Microphoto  of  section  of  cervical  dudo  (T  18)  magn.  60  diam.  Irregular 
groups  of  plague  bacilli  are  seen  in  centre  of  field.  Lymph  sinuses  engorged 
•  and  haemorrhages  everywhere. 

£  El  ft  gf  ft  gf  &  f®  * + 'f<  *  f  iM  0 + *  ( A  ■ +  m ) it S 


Microphcto  of  section  of  a  bronchiole  in  Lung  of  T  18,  magnified  160 
diameters.  Lumen  on  left  showing  broken-down  epithelium,  beneath  which 
are  masses  of  plague  bacilli.  More  bacilli  groups  adjoin  muscular  layer. 

(right  of  field.) 
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Microphoto  of  section  of  Liver  (T18),  magnified  60  diam.  Central  zone  of 
lobule  much  disintegrated.  At  three  corners  of  field,  the  characteristic 
nodules,  consisting  mostly  of  deeply  stained  plague  bacilli  are  seen. 


Same  as  above,  magnified  800  diam.  showing  contents  of  a  nodule.  Enormous 

numbers  of  plague  bacilli  piled  in  centre. 
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Lig  how  far  such  lesions  were  pi  imary  and  how  far  secondary 
that  the  present  investigation  was  made.  Unfortunately,  we 
•could  not  always  be  sure  of  the  age  of  our  specimens,  as  the 
carcases  were  as  a  rule  picked  up  in  the  fields  without  our 
knowing*  how  long  they  li ad  lain  tlieie.  Still,  as  we  had  been 
waiting  over  ten  years  to  obtain  such  specimens,  we  had  to  be 
satisfied  with  the  materials  at  our  disposal. 

In  every  one  of  the  seven  animals,  whose  organs  were 
examined  by  us  histologically,  a  condition  of  general  plague 
septicemia  or  rather  bacteraemia  was  present,  showing  acute 
degenerative  changes  in  the  tissues  and  corresponding  to  those 
met  with  in  ordinary  acute  bubonic  infection.  The  microscopic 
lesions  noted  everywhere  followed  closely  those  we  are  used 
to  in  cases  among  rats,  and  so  need  not  be  repeated.  But  the 
remarkable  features  ■observed  in  the  respiratory  tract  seem  to 
point  to  something  deeper  than  what  is  so  commonly  encoun¬ 
tered  in  rat  plague.  The  suspected  appearance  of  pneumonia, 
when  viewed  with  the  naked  eye,  was  fully  confirmed  under 
the  microscope.  In  four  at  least  of  the  seven  cases  examined, 
a  condition  of  acute  broncho-pneumonia  exists,  giving  the 
general  characteristics  of  this  disease.  The  acutely  inflamed 
bronchus  with  its  swollen  epithelial  cells,  the  distended  blood 
vessels  and  even  haemorrhages  with  the  ever  present  crowds 
of  plague  bacilli  permeating  almost  everything,  and  finally 
the  mucopurulent  secretion  m  the  large  and  small  bronchioles 
where  red  corpuscles  and  plague  bacilli  are  found  together 
reminds  one  vividly  of  similar  changes  observed  in  plumonary 
plague.  Perhaps  this  feature  is  present  in  only  40'  per  cent, 
of  the  cases,  but  even  this  number  is  sufficient  to  bring  up  the 
query ,  How  do  the  tarahagans  infect  one  another  in  nature?0 
Through  insects  as  in  rat  plague  or  directly  as  in  cases  of 
primary  lung  infection  ?  The  lesions  so  far  observed  seem  to 
point  to  the.  former,  the  lung  conditions  being  due  to  secondary 
invasions  from  other  quarters. 

But  the  close  association  of  tarabagan  plague  with  primary 
pneumonic  outbreaks  in  man,  as  distinct  from  rat  plague  which 
generally  leads  to  bubonic  cases  in  man,  should  always  he 
borne  m  mind.  In  this  respect,  the  observations  made  in 
C  alifornia  upon  t lie  pest  among  squirrels  where  a  tendency  to 
pneumonic  invasions  of  the  lungs  also  exists,  offer  an  interest¬ 
ing  parallel. 

Wu  Lten-Teh,  M.D., 

( Director  and,  C.M.O .) 
and 

Lin  Chia-Swee,  M.D., 

(Sen.  Res.  Med.  Off.,  Harbin.) 
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In  discussing  this  problem,  two  roads  could  be  chosen 
to  reach  our  goal.  One  method  is  the  historical ,  by  which  the 
history  oif  plague  from  the  eailiest  times  may  be  studied  and 
traced  to  one  or  more  common  sources.  The  other  method  is 
the  geographical,  by  which  certain  localities  known  as  endemic 
foci  may  be  collected  and  criticised  so  as  to  ascertain  how  far 
they  are  really  independent  of  one  another. 


1.  Geographical  Evidence. 

The  geographical  evidence  is  first  taken.  We  start  with 
the  endemic  centres  not  as  they  are  known  (o  us  nowadays, 
but,  wherever  possible,  a?  they  were  mentioned  in  the 
pandemic  starting  in  1894.  This  is  done  because  new  local¬ 
ities  have  been  tinned  into  “endemic  foci”  since  then  by  the 
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introduction  of  extraneous  infection,  e.g.  South  Africa, 
^California.,  Tava,  Senegal,  etc.  In  other  words,  the  distinc¬ 
tion  between  primary,  autochthonous  or  indigenous  plague 
foci  and  secondary  plague  foci  has  to  be  borne  in  mind.  That 
this  is  not  always  easy,  the  following  pages  will  show,  but 
it  is  the  most  satisfactory  for  the  purposes  in  view. 

A  good  beginning  may  he  made  with  the  primary  endemic 
foci  known  about  the  beginning  of  the  present  century.  These 
:are :  — 

A.  In  Africa. 

1.  Benghazi  (Tripoli tania) 

2.  Central  Afiica  (near  the  Victoria  Nyanza). 

B.  In  Asia. 

<3 .  A ssyr  ( A  rabia) . 

4.  "Western  Asia  with  center  in  Kurdistan. 

5.  Kiimaon  and  G-urwhal  (N.  W.  India). 

6.  Part  of  Yunnan  Province  (China). 

7.  Transbaikalia  and  Outer  Mongolia. 

8.  Inner  Mongolia. 

9.  Thibet. 

10.  Turkestan. 

11.  Persia. 

12.  Astrakhan  and  adjoining  territories. 

A.  Endemic  Plague  Foci  in  Africa. 

1.  Benghazi  is* the  ancient  Cyrenaica  in  the  province  of 
Tripoli  tania,  North  Africa  Plague  was  epidemic  in  Tripoli 
from  1856-1859  and  again  in  1874;  no  definite  origin  of  these 
outbreaks  was  traced (1t  There  were  not  only  epidemics  in 
the  19th  century  up  to  1843 (2',  but  the  district  seems  to  have 
been  already  affected  at  the  time  of  the  Black  Heath,  when 
the  d  isea.se  spread  from  Elgypt  in  a  westerly  direction  along 
the  African  Coast.  Previous  to;  this  already  there  was  an  out- 
break  in  1270  in  the  adjacent  Tunis  among  the  army  of  Louis 
XI.  To  return  to  the  19th  centuiy,  there  was  another  out¬ 
break  in  Benghazi  in  1892.  A  Medical  Commission  was  sent 
out  from  Malta,  to  investigate  the  disease.  It  is  true  that 
thi  s  commission  considered  the  outbreak  a,s  one  of  “spotted 
fever,”  but  as  the  cases  had  “boils  and  even  axillary 
.abscesses,”  the  affection  was  suspected  to  be  plague.  Moreover 
the  appearance  of  the  outbreak  coincided  with  the  arrival  of 
•a  number  of  Bedouins  from  1 1 1 interior.  These  people — about 
*20,000 — were  driven  from  their  homes  through  famine.  It  is 


(1)  T focal  Gov.  Prard  Rep.  1879/98,  pp.  248-249. 

(2)  Simpson,  A  Treatise  on  Plague,  p.  38. 
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true,  that  a  preexisting'  intention  might  have  gained  new 
impetus  among  these  poverty  stricken  people,  who  were  crowded 
together,  hut  no  evidence  was  forthcoming  in  this  respect. 
“As  the  disease  is  also  endemic  in  Central  Africa,  it  could 
obviously  travel  under  circumstances  northwards  as  far  as 
Tripoli.’  (3)  This  opinion  was  endorsed  by  Kocfd3 4 5>  and  by 
Bourges/5) 

No  further  outbreaks  were  recorded  in  Tripolitania  until 
191d  when  some  cases  weie  observed  at  Benghazi  and  in  the 
villages  adjoining  iC6>.  Its  plague  character  was  officially 
denied,  but  nevertheless  there  seems  to  have  been  no-  doubt 
about  it.  The  disease  appeared  exclusively  among  the 
Soudanese  blacks.  No  definite  source  of  the  outbreak  was 
given,  but  it  appeared  that  Benghazi  formed  the  starting 
point  for  overland  caravans  to  Egypt.  TestB7>  mentioned  an 
outbreak  of  plague  at  Benghazi  in  the  second  half  of  1913 
which  was  not  completely  suppressed  until  the  middle  of 
1915.  He  thinks  the  disease  imported  from  the  interior  and 
kept  up  by  continued  fresh  importations  from  there,  stating 
that  the  local  conditions  are  against  the  spread  of  the  disease 
to  any  great  extent  by  rats.  In  1913  plague  was  observed  at 
other  places  of  Tripolitania  as  well,  e.g.,  Derma  and  Tripoli. 
The  disease  appeared  again  in  1914  at.  different  places,  in 
1916  in  Tripoli  among  the  Italian  troops,  in  1917  at  and  near 
Benghazi,  Ma,zzone<8>  who  described  the  1917  outbreak,  stated 
that  there  was  no  previous  epizootic,  and  infection  seems  to 
have  been  introduced  Ivy  human  agency  * 


2.  Central  Africa. 

* 

In  1^97  Koch  and  Zupitza  discovered  an  endemic  focus 
in  the  then  German  East  Ainea,  between  the  Eagera-Nile 
and  the  Victoria  NyanzaA9 10'  Zupitza (10>  visiting'  the  spots 
observed  that  plague  existed  not  only  among  the  wild  natives 
but  among  rats  infesting  the  dark  banana  growths.  This 
plague  focus  is  apparently  of  very  old  age.  A  long  series  of 
outbreaks  up  to  the  present  year  can  be  1  raced  back  io  this 
endemic  '( entieh  W  bile  stating  this  we  do1  not  want  to  convey 

V ' 


(3)  Local  Gov.  Board  Rep.,  1.  c.  It  is  important  to  note  that  also 
[he  ,  and  1874  outbreaks  started  among  hunger  stricken  and 
badly  housed  nomadic  Bedouin  tribes. 

(4;  D.  Med.  Woch.  XXIV,  1898.  No  28 

(5)  La  Peste,  1899 

(6)  Local  Gov.  Board  Rep.  1914/17,  pp.  115-116 

(7)  Giorn.  Med.  Milit.,  1916,  No.  10.  pp.  737-771.* 

(8)  Gaz.  Oisped.  et  d.  Clin.  1919,  April,  p.  254. 

(9)  D.  Mediz.  Wochenschr.  No.  28.  1898 

(10)  Zei'tfechr.  f  Hyg  und  Inf.  Kr.  XXXII/2. 
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the  impression  that  they  originated  at  Kisiba,  because  it 
seems  that  plague  is  widely  endemic  in  the  Eastern  parts  of 
Central  Africa. (11)  As  is  quite  usual  when  discussing  the 
history  of  plague,  the  German  authorities  claimed  that  the 
infection  came  from  the  English  territory  and  vice-versa. 
“The  truth  probably  is  that  the  endemic  area  of  plague  on 
the  Western  side  of  Victoria  Nyanza  included  a  portion  of  the 
German  as  well  as  the  British  territory,  plague  being  endemic 
in  both.”(12)  Furthermore .  it  must  he  stated  that  while  we 
owe  to  Koch  and  his  collaborator  the  scientific  establishment 
of  the  diagnosis,  mention  of  the  ravages  of  plague  had  been 
made  by  previous  observers,  e.g\,  by  Lugard  in  1893. (13)  It 
would  lead  us  too  far  to  enter  into  a  detailed  discussion  of 
this  problem  which  is  further  complicated  by  the  circumstance 
that  for  some  of  the  outbreaks  east  of  the  Victor ia-Kyanza 
importation  from  India,  is  probable  or  possible.  For  our 
purpose  suffice  it  to-  state  that  there  exists  in  East  Africa  a 
large  endemic  area  of  old  standing.  It  is  not  impossible 
that  the  focus  in  Benghazi  is  fostered  from  it,  especially  in 
view  of  the  evidence  collected  by  different  observers  at  differ¬ 
ent  times.  Regarding  the  plague  focus  in  Central  Africa 
it  is  at  present  difficult  to  explain  its  origin.  Notwithstand¬ 
ing  contrary  statements  (Sticker)  there  is  no  doubt  that 
general  considerations  would  lead  us  to<  look  for  the  original 
home  somewhere  in  Asia,  which  is  the  first  habitation  of 
rodents.  It  would  of  course  be  possible  for  plague  to  reach 
these  regions  via  Egypt,  this  apparently  ancient  homestead 
of  the  pest,.  The  most  probable  explanation  will  perhaps  be 
found  by  reviewing  the  two  historical  pandemics,  when  the 
spreading  power'  of  the  disease  was  noticed  at  its  height. 
There  is  much  evidence  that  during  the  Black  Death  Tipper 
Egypt  was  attacked.  But  one  should  be  wary  at  jumping  to 
this  conclusion,  as  the  Sudan,  lying  between  Upper  Egypt 
and  East  Africa,  seems  to  have  been  free  of  tlie  pest  from 
the  earliest  times  up  to  1911. (14j  On  the  other  hand,  the 
earliest  authentic  pandemic  recorded,  namely  Justinian’s 
plague,  was  stated  by  Evagrius  to  have  started  in  Aethiopia, 
a  locality  not  distant  from  Central  Africa.  Paynef15)  who* 
considers  Elgvpt  one  of  the  original  homes  <>f.  plague,  states 
that  “possihlv,  if  we  could  follow  the  history  far  enough 
back,  we  might  find,  that  the  African  was  a  colony  of  the 
Asiatic  plague.”  There  are  many  still  doubtful  points  in 


(11)  Hodges  Trop.  Dis.  Bull.  I.  pp.  289-91. 

(12)  Loc.  Gov.  Board  Rep.  02/03,  p.  312. 

(13)  Ibid.  1879-1898,  pp.  249-251. 

(14)  Balfour,  Sandwith,  Lancet  Nov.  1911,  p.  1262. 

(15)  St.  Thomas’s  Hosp.  Rep.  Vol.  XVII,  p.  8. 
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the  history  and  geography  of  the  pest  in  Africa,  which  may 
well  deserve'  comprehensive  study  .  Thus  not  only  for  Tripoli- 
tania,  but  for  other  regions  in  north  and  northwest  Africa,, 
an  importation  from  the  interior  seems  possible  or  even 
probable.  I  his  seems  true  in  the  case  of  Morocco,  where'  the 
outbreaks  in  its  northern  part  appear  to  be  connected  with 
the  Draoiut  tribe  who  live  in  the  South-west  of  that  country 
but  migrate  regularly  northwards.''16'  1?)  It  might  be  interest¬ 
ing  to  search  for  some  connection  between  these  supposed 
plague  districts  and  the  endemic  areas  in  East  Africa. 

It  is  difficult  to  trace  the  mystery  of  African  plague 
without  some  mention  of  the  affection  in  the  island  of  Reunion 
and  Mauritius.  An  excellent  survey  of  this  problem  is  given  in 
Bruce  Low’s  report  for  1898-1 90 U18b  A  disease  called  by  the 
name  “Lymphangite  iiifecteuse’’  had  existed  at  Reunion 
since  1864  or  even  earlier  and  was  supposed  to  have  been 
imported  m  1864  from  Bombay.  vYhen  Thiroux  announced 
ti  ue  bubonic  plague  on  the  island  m  1894,  it  was  at  once 
asked  if  the  case  occurring  since'  1864  were  not  that  disease 
also.  This  same  suspicion  was  raised  in  the  case  of  Mauritius, 
where  during  1866-1867  the  ‘  ‘lymphangite  iiifecteuse’  ’  also 
raged  in  epidemic  form  and  killed  40,000  persons. 

Egypt:  Though  visited  long  ago  by  plague  which  spread 
to  other  countries  (the  first  authenticated  pandemic,  Justinian’s 
plague,  is  said  to  have  started  from  Pelusium)  Egypt  does 
not  seem  to  be  a  real  endemic  centre.  Simpson^19)  points  out, 
that  when  Egypt  was  cut  off  politically  and  commercially 
from  the  East,  no  plague  appeared  there  and  emphasizes  that 
after  the  introduction  of  quarantine  measures  in  1831  the  pest 
soon  disappeared.  This  view  is  also  maintained  by  other 
authors,  e.g.,  Ivolle^’b  Thus  it  seems  that  plague  appeared 
in  Egypt  only  when  introduced  from  outside,  lingering  often 
for  considerable  lengths  of  time  and  conveying  the  impression 
of  endemicity.  The  disease  was  probably  introduced  from 
the  East.  Nevertheless  it  is  not  easy  to  trace  definitely  even 
the  1899  outbreak — -whether  from  India  or  the  Jar  East  or 
the  nearer  shores  of  Arabia.  Anyhow  no  evidence  is  procur¬ 
able  to  show  that  any  of  the  Egyptian  outbreaks  arose  from 
the  endemic  centre  in  East- Africa. 


(16)  Sacquepee  and  Garcin  Arch,  de  Med.  et  Pharm.  Milit.  1913,  pp 
561-579. 

(17)  Remlinger,  Pars  Medic.,  1914,  pp.  234-235. 

(18)  Lee.  Gov.  Board  Rep.  1898-1901.  pp.  181-196. 

(19)  1.  c .  pp.  176-177. 

(20)  Wilson’s  Irfeet.  Dis.,  p.  760-761. 
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B.  Endemic  Foci  in  Asia. 


•3,  Assyr,  Western  Arabia,  .especially  its  high  plateau, 
is  generally  considered  as  an  endemic  focus.  Elpidemies  have 
been  known  in  this  region  since  1815(2lk  but  as  Kremer(22) 
points  out,  an  outbreak  was  already  recorded  there  in  1157. 
This  was  probably  not  a  solitary  or  indigenous  one,  as  plague 
was  very  active  and  widespread  at  that  time.  It  seems  that 
the  invasion  was  not  restricted  to  Assyr  alone,  but  travelled 
along  the  coast  and  was  present  in  Jambo,  Jeddah  and  up  to 
Mecca (23). 


The  endemic  focus  in  Assyr  is  important  because  caravan 
routes  to  Mecca  pass  through  it,  as  also  others  from  Southern 
and  Western  Arabia. 


Nothing  is  on  record  of  epizootics  prevailing  among  rats 
and  other  rodents  in  this  area(24>  but  it  muse  be  added  that- 
the  evidence  is  also  scanty  for  human  outbreaks. 

No  records  of  Assyr  were  obtainable  after  1906,  although 
outbreaks  were  still  reported  at  Jeddah,  etc. 


4.  Western  Asia.  This  “large  area,  comprising  Persian 
Kurdistan  and  adjacent  parts  of  Persia,  Turkish  Kurdistan, 
and  parts  of  Irak  or  Mesopotamia  on  the  banks  of  the  Tigris 
and  Euphrates,  including  Baghdad  ”(25)  can  be  considered  as 
a  whole.  Tholozan(26)  had  already  pointed  out,  that  the  real 
endemic  centre  of  this  region  was  to  be  found  in  the  mountains 
of  Kurdistan.  This  statement  lias  not  been  contradicted. 


This  endemic  centre  is  doubtless  one  of  the  most  import¬ 
ant  ones.  It  has  been  active  up  to  this  day  and  the  oldest 
records  of  plague  can  be  traced  back  to  it.  If  one  believes 
the  outbreak  mentioned  in  the  Bible(27>  to  be  plague,  then  it 
would  seem  that  the  affect-ion,  starting  during  the  war  be¬ 
tween  the  Israelites  and  Philistines  and  apparently  connected 
with  the  “mice  of  the  field”  had  started  from  the  endemic 
focus  in  Western  Asia.  This  might  also  be  true  of  the  plague 
of  Justinian  (A.D.  542).  Pelusium  which  had  considerable 
commercial  intercourse  with  these  regions  could  then  be  looked 
upon  as  a  distributing  centre. 


(21)  L.  G.  B.  Rep  1879-98,  p.  203. 

(22)  Ueber  die  grot-sen  Seuchen  des  Orients,  etc.  1880. 

(23)  Report  of  German  Plague  Commission,  p.  351. 

(24)  Martin,  Lancet,  Nov.  1911,  p.  1250. 

(25)  Payne  in  Albutt  and  Rolleston,  A  System  of  Medicine,  1910,  p- 
386 

(26)  Histoire  de  la  peste  bubonique  en  Perse,  1874. 

(27)  1.  Samuel  ch.  V  VI. 
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Martin*28)  states  that  there  are  no  records  of  epizootics 
prevailing  m  this  endemic  area.  There  seems  however  no 
doubt  that  rats  abound  in  the  rice  fields  of  Mesopotamia*29), 
<uid  Av  h  enna.  (A. I).  90S- 1  Of  i )  also  recognised  its  connection 
with  epizootics.  During  the  World  War  (19.14-18),  outbreaks 
among  the  rats  of  Mesopotamia  were  noted. 

It  is  known  to  students  of  plague  history  that  former 
authors  endeavoured  to  differentiate  between  two  varieties  of 
plague  “Western  Asiatic”  and  “Indo-Chinese.  ”  These 
authors  maintain  that  the  two  sets  of  endemic  centres  are 
geographically  independent  of  each  other,  and  also  that  there 
are  marked  distinctions  regarding  their  epidemiology  and 
symptomatology.  There  is  however  really  no  difference  be¬ 
tween  the  two  “strains”  of  bacilli,  and  it  can  be  further 
shown  that  the  two  endemic  foci,  although  far  removed  from 
each  other,  are  epidemiologically  connected.  This  can  be 
demonstrated  by  first  describing  the-  endemic  foci  in  the  Ear 
East  and  then  turning  to  the  connecting  links. 

5.  Kumaon  and  Gwrwhal.  An  account  of  plague  in  this 
region  situated  in  the  North-West,  of  India  on  the  slopes  of 
the  Himalayas,  is  given  m  the  Loc.  Gov.  Board  Report*30) 
and  in  the  report  of  the  German  Plague  Commission.*31)  This 
focus  received  much  attention  at  one  time,  when  it  was 
seriously  considered  as  the  original  focus  of  the  outbreak  in 
Bombay  (1896). 

1  he  fi i st  cases  recorded  were  in  1823,  but  various  observers 
(Hutcheson,  Hirsch,  Plank)  maintained  that  the  disease  is  of 
much  older  standing  and  “has  existed  in  all  probability  in 
the  hill  ti act  of  India  and  China  from  time  immemorial.”*32) 
Sticker  is  inclined  to  trace  Indian  plague  remarked  upon  >by 
Il  n  Batuta  (1325-1351)  to  this  focus. 

This  locality  is  highly  situated  and  sparsely  populated, 
most  of  the  inhabitants  living  3000-6001)  feet  above  the  sea; 
they  are  poor  and  dwell  promiscuously  with  their  cattle.  The 
physical  character  of  the  districts  is  such  that  the  conditions 
for  a  spread  of  the  disease  are  rather  unfavourable;  further¬ 
more  the  population  is  well  acquainted  with  the  disease  and 
flies  m  time  of  danger  from  the1  affected  villages  into  the 
forests.  The  only  thing  which  may  seem  likely  from  a  theore¬ 
tical  point  of  view  is  the  existence  of  a  few  places  within  the 
districts  visited  by  pilgrims,  but  this  is  of  little  practical 


(28)  1.  c. 

(29)  Waum,  quoted  in  Zabolotny,  Pestis  bubonica  (1907). 
(30;  L.  G.  B.  Rep.  1898/99,  pp.  199  and  foil. 

(31)  l.c. ,  pp.  12-23. 

(32)  Hutcheson.  Indian  Medical  Congress,  Calcutta  1894. 
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importance.  It  is  true  that  the  1823  outbreak  was  said  to 
have  started  in  the  holy  places  (Kadainath  or  Hurd  war),  but 
on  the  other  hand  observers  have  noted  very  few  infections 
among’  visiting'  pilgrims.  Besides,  plague  was  rarely  traced 
from  there  into  the  plains  of  India  :  only  three  outbreaks — (a) 
(1825-28) — in  Housi  (province  Delhi),  (b)  (1836-38)  in  Bareilly 
(province  Rohilcand)  and  (c)  (1863)  in  the1  district  Moradabad 
— have  been  known  to  start  from  this  centre.  Our  knowledge 
about  a  is  scanty,  being  based  solely  upon  a  statement  by 
Skinner  as  quoted  by  Ilirsch.  The  authenticity  of  b  seem 
dubious^33).  There,  thus,  remains  on  record  only  c,  which 
caused  8000  deaths. 

Different  theories  were  formed  for  the  origin  of  plague 
in  these  districts.  It  is  maintained  that  the  disease  ‘‘is 
imported  from  lime  to  time  from  Thibet  into  Kumaon  and 
Gurwhal  and  is  not,  strictly  speaking,  endemic  in  these 
districts.’^34)  The  German  Plague  Commission  was  rather 
sceptical  about  this  theory,  stating  that  there  is  nothing  on 
which  it  can  be  based ;  and  pointed  to  the  fact  that  the  region 
is  separated  by  the  Himalayas  from  Thibet,  whose  passes  are 
traversable  for  four  months  in  summer  only.  Yet  the  possibil¬ 
ity  of  Thibet  being  a  focus  has  to  be  seriously  considered. 
The  German  Plague  Commission  seemed  rather  inclined  to 
trace  the  cause  of  the  endemicitv  to  the  wild  rodents  in 

V/ 

Kumaon  and  Gurwhal  (Arctomys ,  Ley  find  a  Jerdoni).  Regard¬ 
ing  the  domestic  rodents  PJ.anck(35\  obtained  (up  to*  1877)  out 
of  40  affected  villages  only  8  positive  findings  of  infected  rats. 
He  described  tlie  rats  seen  by  himself  a,s  “a  more  delicate 
looking  grey  species.”  Hutcheson  comes  to  the  conclusion 
that  “spontaneous  outbreaks  are  frequently  associated  with 
and  sometimes  preceded  by  a  great  mortality  among  rats, 
mice  and  other  rodents.” 

It  is  not  quite  settled  where  the  present  pandemic  in  India 
originated.  Three  possibilities  may  be  considered: 

(a)  Kumaon  and  Gurwhal. 

(b)  By  sea  from  the  West  (P'ersian  Gulf — endemic  center 
in  Mesopotamia — or  by  returning  pilgrims  from 
Jeddah — endemic  centre  in  Assyr). 

(c)  By  sea  from  Hongkong. 

The  last  is  the  generally  accepted  one.  Nathan  points 
out  “that  there  was  no  unusual  prevalence  of  plague  in  Meso¬ 
potamia  at  the  time  of  the  outbreak  in  Bombay.”  On  the 


(33)  Nathan,  The  Plague  in  India.  Simla,  1898,  vol.  I,  p.  85. 

(34)  Loc.  Gov.  Board  Report  1879/98,  p.  216. 

(35)  Rep.  German  Plague  Comm.  p.  16. 
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other  hand  plague  prevailed  at  that  time  in  Hongkong  and 
sea  traffic  was  not  properly  controlled.  Certainly  no  quar¬ 
antine  measures  were  enforced  in  Bombay  against  Hongkong.. 
A  remark  by  MuelleU36*  may  be  quoted,  “Whether  the  plague 
of  Bombay  (1896).  of  Cutch  and  Kathiawar  (1815-21)  and  of 
1  all,  Mar-war  and  Heogar  (1836-58)  originated  in  Kumaon 
and  Gurwhal  or  in  Hongkong  is  uncertain,  but  in  any  case 
the  original  focus  whether  by  sea  or  land  must  be  traced  to 
the  highlands  of  the  Himalaya. ” 

G.  }  unnan.  It  would  be  rash  to  consider  the  whole  of 
this  mountainous  province  situated  in  the  south-west  corner 
of  China  as  endemic  for  plague.  For  instance  VadoiT37)  states 
that  he  has  not  seen  a  single  plague  ease  in  Yunna n-fu 
during  four  years  and  adds  that  Yunnan  should  no  longer 
be  regarded  as  a  focus  of  endemic  piague(38h  Yallet(59)  also* 
denies  that  the  plague  ever  occurs  there.  This  is  confirmed 
also  by  a  personal  communication  by  Mr.  Graham,  a  mission¬ 
ary,  living  m  the  province  over  30  years.  He  wrote  us  that 
“there  is  less  of  plague  now  in  the  province  than  there  used  to 
be,  and  stated  that  he  had  not  noted  any  plague  in  Yunnan-fu 
since  the  big  outbreak  of  1890 ;  the  Mengtsze  plain  during  the 
first  1-j  rears  of  his  stay  was  visited  practically  every  year 
by  plague,  but  since  then  it  had  totally  disappeared.  In  spite 
ok  these  statements  we  believe  that  Yunnan  plays  an  import¬ 
ant  pai  t  in  the  epidemiology  of  the  disease,  though  not  as  an 
indigenous  endemic  area,  but  only  as  a,  connecting  link  or 
as  distiibutmg  centre.  Outbreaks  have  been  mentioned  m 
this  province  for  a  long  time.  Minakataf40)  quotes  as  authority 
tin  Chinese  explorer  Hung  Liang-Kili  (1(36-1809)  who  describ¬ 
ed  plague  among  rats  and  human  beings  in  that  region.  The 
old  age  of  plague  in  these  parts  is  confirmed  by  other  observers. 

A  picturesque,  though  not  quite  accurate  account  is  ofven  in 
Simpson’s  boo &<«>.  HocheU42)  who  visited  the  province  in 
18(1  and  afterwards,  found  that  plague  had  been  known  there 
since  1810,  but  that  long  before  that  time  it  had  existed  in 
the  ices  tern  part  of  the  province  without  prevailing  epidemic - 
ally.  Hoc  her  mentions  the  possibility  of  infection  by  caravans 
or  pilgrims  from  Burma, h.  It  seems  doubtful  if  this  theory 
can  be  upheld  since  we  are  unable  to  obtain  records  of  early 
oases  m  B u rm all.  Yunnan  is  connected  by  caravan  routes. 


(36)  Dio  Pest,  Wien  1900,  p.  105. 

(37)  Ann.  de  Hyg.  el  de  Med.  Colon.,  1914.  pp.  501-525 
(68)  China  Med.  Ji.,  1914,  p.  398. 

(39)  Bull.  Med.  Franco-Chinois,  1921.  pp.  55-62. 

(40)  Nature,  Febr.  1899. 

(41)  l.c.,  pp.  48  and  foil. 

(42)  Notes  sur  la  peste  au  Yunnan. 
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with  Thibet  and  it  is  more  probable  for  plague  to  have  a  per¬ 
manent  home  in  sparsely  populated  mountain  regions  than  in 
populated  plains.  It  appears  that  Rocher  himself  had  doubts 
about  Yunnan  being  a  primary  plague  focus,  saying  that  the 
disease  was  brought  there  from  the  mountainous  regions  west 
of  Yunnan,  its  central  and  eastern  parts  having  been  affected' 
since  the  Mohammedan  Revolution  of  1853.  The  capital  city 
is  said  to  have  been  attacked  for  the  first  time  in  IS <2-73. 

7.  Transbaikalia,  and  Outer  Mongolia.  Only  an  outline- 
of  the  plague  in  these  areas  will  be  given  here,  as  the  course 

of  the  disease  in  these  parts  is  fairly  well  known  through  our 

researches. 

The  first  mention  of  a  disease  among  the  tarabagans  and 
spreading  from  them  to  human  beings,  was  made  by  a  layman  ^ 
Tslierka-soff,  in  his  book,  “Memories  of  a  Hunter  in  Eastern. 
Siberia  1856-63. ^  He  writes:  “There  are  years,  in  which 
the  natives  do  not  eat  the  tarabagans,  because  the  latter  have 
an  epidemic  disease — they  die  like  flies  and  many  incautious 
natives,  satiating  themselves  with  infected  tarabagans,  not 
rarely  pay  with  their  lives.  ’  The  first  reports  made  by 

medical  men  in  this  respect  are  those  of  Bjeliavski  and  Re~ 


jeshetnikoffd44)  Although  these  authors  and  many  after  them 
did  not  see  sick  tarabagans,  they  encountered  human  cases,  but 
the  bacteriological  proof  was  wanting.  The.  first  bacterio¬ 
logical  examinations  in  man  were  not  made  until  1905.  It 
seems  that  the  oldest  human  outbreak  on  record  occurred  in 
1863  at  Zagan-Oluevski  (Transbaikalia),  though  other  cases- 
had  evidently  happened  much  earlier  in  those  regions.  Many 
authors  consider  that  plague  in  Transbaikalia,  is  of  very  old 
age.  A  good  survey  of  this  question  for  instance  is  given  by 
Wassilewski.(/I5)  He  points  out  that  the  natives  have  known 
plague  for  generations,  that  they  possess  a  working  knowledge* 
(A  the  disease  and  adopt  elaborate  precautionary  measures  for 
fighting  it.  It  is  furthermore  mentioned  that  the  tarabagan, 
its  habits  and  disease  aie  part  and  parcel  of  the  folk-lore  of 
the  Buriats  and  Mongols  and  that  the  disease  among  these 
animals  and  man  is  recorded  in  old  Thibetan  sacred  books. 


Among  the  numerous  outbreaks,  two  small  ones  are  on 
record  where  the  disease  started  purely  in  the  present  territory 
of  North  Manchuria,  namely  11  cases  (1905)  in  the  districts- 
of  the  “Salons, “  one  case  (L923)  near  Jakoshih — both  former 
Mongolian  districts.  In  these  instances  the  human  outbreak 
was  probably  preceded  by  an  epizootic  among  tarabagans,. 
whose  bootans  (burrows)  are  plentiful  around  these  parts. 


(43)  German  Edition  Leipz.  1884. 

(44)  Vestnik  Obst.  Guig.,  1895. 

(45)  Ibidem,  1915.  pp.  178-201. 
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I  lie  endemic  focus  in  Outer  Mong'olia.  comprises  a  very 
target  area,  ihis  can  be  shown  by  two  extreme  instances  (li 

w11  e,,’i\lemic  occullinP'  in  1899 — 450  versts  south-east  of 
l  '  rga  ;<  6>  (2)  A  smaller  one  recorded  in  1899 — -200  versts  east 
of  Kobdo.<47>  The  distance  separating  these-  two  points  is 
about  lOoO  versts  (700  English  miles). 

8.  Inner  Mongolia.  Zabolotny148*  and  other  Russian 
observers  believe  that  the  district  of  Weiehang  (lat.  42°  long. 

118°),  the  famous  Imperial  hunting  park  of  North  China  Is 
a  true  endemic  centre  of  plague. 

Dudcbenko/49)  who  lias  devoted  much  time  to  i lie  study 
of  the  tarabagan  problem  m  Siberia,  considered  that  the  hiber¬ 
nating-  habits  of  the  animal  helped  to  limit  the  spread  of  the 
(  isea.se,  inasmuch  as  the  sick  one  usually  staved  outside  their 
burrows  to  die.  In  trying  to  assign  a  reason  for  the  almost 
yearly  appearance  of  the  epizootic  among  tar  aba  guns,  lie  laid 
stress  upon  the  regular  introduction  of  plague  by  the  pilgrims 
passing  through  Weiehang.  It  is  true  that  Catholic  mission- 
aries  reported  cases  of  ’bubonic  plague  at  Weiehang  as  early 
as  1888,  and  Zabolotny  on  his  visits  there  in  1898  baetevio, logic¬ 
ally  confirmed  the  diseased48)  But  since  that  time  nothing 
has  been  heard,  and  Chinese  medical  officers  stationed  in  the 
neighborhood  have  not  reported  any  cases  for  nearly  25  years. 

In  legard  to  the  1917-18  (Shansi)  epidemic  a  Russian 
observer^ declared  the  presence  in  August  1917  of  a  “winter 
sickness”  which  occurs  periodically  in  the  Ordos  country  and 
m  Inner  Mongolia/50) 

•  9 ;,^Z?het '  Al,other  starting  point  of  the  Shansi  epid¬ 
emic  (191/)  may  be  Thibet.  Parry51)  states  that  the  invasion 
s  a,te<*  111  a  monastery  called  Ma.i-Uh  and  was  carried  after¬ 
wards  to  Taochow,  Kansu,  (China).  Although  he  failed  to 
reach  the  place,  he  believed  that  the  disease  began  in  a  man 
after  slmning  and  eating  of  a  tarabagan-  found  dead  on  the 
Jullr.  He  adds  that  these  animals  are  very  numerous  in  the 
parts  visited  by  the  epidemic.  This  was  stated  as  well  bv 
former  observers.  Skrgivane<52>  said  that  Preshevalski  found 
in  Northern  Thibet  a  variety  of  the  marmot  called  Arctomv* 
rolnistus-  According  to  the  Thibetans  this  animal  is  also 
tou lid  in  southern  Thibet  including  L-hassa.  Skrgivane  adds 


(46)  Skrgivane,  l.c.,  p.  606. 

(47)  Ibidem,  p.  607 

(48)  Russian  Archive  Pathol,  etc.,  1899.  pp.  242-250 

(49)  Veirtn.  Obst.  Guig.  1909,  pp.  697-909  and  1C45-10S9 

(50)  China  Med.  Jl..  March  1918,  p.  145. 

(51)  Ibidem,  p.  86 

(52)  J.c. 
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the,  disease  is  well  known  in  Thibet  and  it  is  due  to  the  mea¬ 
sures  taken  by  the  inhabitants  that  it  does  not  assume  an 
epidemic  form.  lie  reports  that  m  the  Chinese  province 
Kansu,  on  the  northern  slopes  of  the  Tian-Shan  mountains 
both  epizootics  and  human  outbreaks  are1  seen.  This  confirms 
the  above  statements  of  Parry.  The  importance  of  Thibet 
has  already  been  emphasized  by  observers,  e.g.  (at  RennieC°) 
who  believed  Thibet  to  be  the  possible  source  of  the  Yunnan 
and  Mongolian  outbreaks  and  (b)  KoehpB  who  pointed  to 
Thibet  as  the  real  centre  for  the  Chinese  and  Indian  epidemics. 
Attention  should  be  drawn  to  a,  fatal  disease  with  buboes 
(“Beulenbildung”)  occurring  from  time  to  time  in  the  valley  of 
the  Sal  wen  river  arising  from  Thibet  and  flowing  through 
Bur  mail /55)  M  uelleC56)  who*  quotes  this,  adds  that  these 
reports  point  perhaps  to*  the  true  origin  of  the  I  unnan  plague, 
it  is  quite  natural  that  we  should  havei  no  complete  data,  for 
Thibet,  which  in  a  medical  sense  is  still  a  terra  incognita. 
These*  facts  prove  that  there  is  no  further  reason  to  be  sceptical 
about  the  presence  of  plague  in  that  centrally  situated  country, 
as  the  German  Plague  Commission  (1900)  without  sufficient 
evidence  w7as  obliged  to  be.  Zabolotny^7)  maintains  that 
further  proof  of  the  existence  ,cif  plague1  in  Thibet  is  estab¬ 
lished  by  Paltsliikovskr  s  findings  in  Chinese  Turkestan  which 
confirm  what  was  suspected  by  liim  before. 

Before  we  continue  to  discuss  individual  endemic  centres 
in  Asia,  it  would  be  well  perhaps  to  look  back .  We  have  thus 
far  seen  three  different  ^ets  of  plague  foci  in  Asia  :  (a)  Assyr, 
(b)  Western  Asia  with  its  centre  in  Kurdistan  and  (c)  a  larger 
area  in  Eastern  Asia,  which  may  be  considered  as  one  whole. 

We  are  not  able  to  find  from  available  literature  any  con¬ 
nection  between  (a)  and  (b)  and,  as  far  as  can  ibe  seen  thle 
endemic  area  in  Assyr  (Arabia)  stands  isolated  by  itself.  Still 
the  fact  that  this  territory  is  connected  by  caravan  routes  with 
tlie  centre  of  gravitation  of  the  Moslem  faith  in  Mecca, 
makes  one  suspect  that  plague  was  at  some  early  period 
introduced  into  this  country  and  had  there  gained  a  firm  and 
lasting  foothold. 

We  have  to  show  now  what  connecting  links  lie  between 
the  Western  and  Eastern  areas  in  Asia. 

fO.  Turkestan.  As  just  mentioned  we  have  proof  of  the 
former  existence  of  plague  in  this  part  of  Oentral  Asia.  S^en 


(53)  B.  M.  Jl.  1894.  p.  615. 

(54)  D.  Med  Woeh.  1898,  No.  28. 

(55)  Kreitner,  JPeteimann’s  Mitit.,  27,  p.  243. 

(56)  Die  Pest,  Wien  1900. 

(57)  Pestis  bubonica,  1907,  pp.  5-9. 
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Hedin<58>  found  in  1894  some  traces  of  plague  in  the  Tarim 
basin ;  he  was  warned  not  to  visit  Yarkand  in  summer,  because 
it  was  constantly  attacked  by  the  pest  during' t lie  warm  months. 
In  1898  an  outbreak  was  reported  in  Kishlah  with  225  deaths 
(jut  of  doO  inhabitants.  According'  to  the  Local  Gov.  Hoard 
Repd60)  plague  was  recorded  1902  from  four  points  in  this 
region:  (a)  Barumsal  in  the  province  of  Kashgar;  (b)  Kand- 
shut  in  the  same  province;  (c)  Badaschan  on  the  south-western 
slope  of  the  Pamirs  and  (d)  Schaschpal.  Paltshikovski’  was 
sent  to  Barumsal  and  established  the  diagnosis  of  plague 
bacteriologically.  The  English  Report  <w>  adds  “it  is  believed 
that  plague  was  brought  by  travellers  from  India  across  the 
Kaiakoi am  Range  and  the  Hindu  Kush.’’  VYe  have  no*  further 
evidence  to*  confirm  or  disprove  this  scanty  bit  of  information, 
but  must  refer  m  addition  to  Zaholotnybs  statement  regarding 
a  connection  of  this  plague  area  with  Thibet  and  to  the  exist¬ 
ence  of  the  pest  in  western  (Russian)  Turkestan.  A  suspicious 
epidemic  was  reported  in  1907  from  the  Atbaschinsk  district, 
on  the  A ksai  plateau. (61)  This  region  is  situated  in  the  south¬ 
east  of  Russian  Turkestan  quite  near  the  frontier  of  Chinese 
Turkestan.  The  origin  of  this  outbreak  is  curious  and  as 
follows: —  A  Kirghese  caught  a,  black  marmot,  brought  it  in 
his  jurte  (tent)  and  skinned  it.  He  fell  sick  soon  afterwards 
and  a  localised  outbreak  of  pneumonic  plague  affecting  40 
persons  arose,  confirmed  bacteriologically  by  Shendrikovski  d62> 
Another  outbreak  was  recorded  m  July  1910  m  the  province 
of  Semi  retch  i  n  sk  and  in  two  villages  of  the  Abbastin  quarter 
in  the  Prjevalsk  district  of  that  province J63)  The  last  locality 
lies  still  farther  east  near  the  frontier  of  Chinese  Turkestan. 


In  the  districts  west  of  Turkestan  plague  outbreaks  have 
been  known  longer.  Simpson  mentions  an  outbreak  in  Samark¬ 
and  and  Bokhara  already  as  early  as  1056.  Klodnitskh64' 
reported  one  outbreak  in  Afghanistan  (1884).  one  at  JVIerv 
(1885-87),  two  extensive  ones  in  Astrabad,  Meshed  (1887)  and 
finally  one  in  Anzob  (1898).  He  traced  all  theses  outbreaks  to 
KhorassanJ.  Plague  appeared  in  September  1892  at  Askabad.(fct)> 
In  1896  there  was  an  epidemic  further  east  m  Meiv,  suspected 
to  be  plague.  In  1898  finally  there  was  the  well  known  out¬ 
break  in  the  Hissar  range  south-east  of  Samarkand  (167  versts). 
The  Russian  Government  asserted  that  the  infection  was  “im- 


(58)  Quoted  by  Sticker,  Die  Pest,,  Giessen  1908,  p  408 

(59)  Mueller,  l.c.  F 

(60)  Loo.  Gov.  Board  Rep.  1902-03,  p  338 

(61)  Ibid.  1907  08.  p  252. 

(62)  Otchet  Nar.  Zdravia  1907.  p.  162. 

(63)  Mancb.  PI.  Serv.  Rep.  1911-13,  p.  17. 

(64)  Rep.  Astrakh.  Confer.  1910.  p.  100. 

1 65)  Log.  Gov.  Board  Rep.  1879-98,  p.  246. 
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ported  to  Anzob  through  Baluchistan  and  Afghanistan  from 
India  by  pilgrims  who  had  returned  from  the  pilgrimage  to 
Mecca  by  way  of  Karachi,  a  port  which  was  known  to  be  in¬ 
fected.  But  no  facts  in  support  of  this  assertion  have  been 
brought  forward.”  The  report  adds  that  it  is  not  unlikely 
“that  in  the  villages  like  Anzob  in  that  district  there  may  he 
an  epidemic  like  the  “ Mahamari  ’  of  Da  maun  (?)  and 
Gvrirhal ,  which  now  and  ayain  conies  in  observation  in  the 
remote  mountain  villa  yes."  Levinf56)  in  a  vivid  description 
of  the  Anzob  outbreak,  appeared  to  regard  the  disease  as 
endemic  and  laid  much  stress  upon  30  odd  cases  of  scars  which 
he  found  in  the  inguinal  regions  of  persons  supposed  to  have 
recovered.  In  some  instances  these  examined  traced  their 
sickness  to  20  years  previously.  We  think  this  point  worth 
serious  consideration  particularly  as  the  locality  lies  about 

half-wav  between  the  affected  areas  in  <Wbst  Turkestan  and 
«. 

the  established  endemic  area  in  Kashgar. 


11.  Persia.  This  country  is  perhaps  not  an  endemic 
centre  in  the  strict  sense  but  nevertheless  deserves  our  closest 
attention.  It  has  been  seen  already  that  the  outbreaks  in  the 
western  parts  of  Persia  can  be  traced  to  the  corn  men  endemic 
centre  in  Kurdistan,  but  there  are  two  more  groups  of  out¬ 
breaks  to  be  considered  : 

a)  Those  occurring  since  1876-77(o7)  in  the  province  of 
Khorassan.  Mahe(68)  “ reyards  this  repeated  appearance  of 
pi  ay  ue  in  the  N.  E .  of  Persia  as  pointing  to  a  possible  relation 
between  the  plague  centres  of  Mesopotamia  and  Khurdistan 
on  the  one  hand ,  and  those  to  the  A'.  E.  of  the  Himalayas 
on  the  other.’'  Proust (b9)  also  expressed  the  opinion  that 
apparently  the  whole  of  the  highland  from  the  Caspian  Sea 
to  the  Himalayas  had  never  been  free  from  plague  outbreaks. 
All  the  evidence  collected  by  us  points  certainly  in  the  same 
direction. 


b)  In  1905(7°)  Plague  was  reported  from  the  province  of 
Sei stun,  starting  S.  E.  of  Lake  Helmund.  Some  tried  to 
establish  a  connection  between  this  and  an  infectious  disease 
among  cattle,  which  however  was  finally  diagnosed  as  anthrax. 
Others  thought  of  an  importation  from  India  through  merch¬ 
andise.  A  third  theory  was  that  “the  malady  had  been  pre¬ 
valent  among  the  nomadic  tribes  for  a  considerable  time  before 
it  was  recognised  as  plague  and  that  the  precise  source  of  its 


(66)  Vratch,  1893,  p.  157. 

(67)  Loc.  Gov.  Board  Rep.  1879-98,  p.  209. 

(68)  Recueil  de.  Com.  Consulitat.  d’Hyg.  Publ.,  Vol.  XI,  p.  242. 
(69}  Li  defense  de  1’ Europe  con, ire  la  Peste,  Paris  1897,  p.  96. 

(70)  Loc.  Gov.  Board  Rep.  1906-07,  pp.  87-88. 
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Vetlianka  1878-79.  There  is  however  no  doubt  that  plague 
infection  was  brought  from  Astrakhan  by  water  fowls  devour¬ 
ing  plague  sick  rats  and  harbouring  their  fleas  temporarily. 
Only  the  second  and  particularly  the  third  causes  seem  to  us 
possible;  as  for  the  third,  we  must  emphasize  the  geographical 
position  of  this  locality  in  relation  to  the  plague  areas  in 
Russian  Turkestan.  It  must  be  mentioned  that  no  epizootic 
among  rats  was  found,  although  fleas  abounded.  In  Khorassan 
Grekoff  succeeded  in  1912  to  prove  an  epizootic  among  field 
rats . (71) 


12.  Astrakhan  and  adjoining  territories .  Attention  has 
been  rivetted  upon  this  area  since  the  well  known  outbreak  in 
Vetlianka  1878-79.  There  is  however  no  doubt  that  plague 
had  occurred  in  these  parts  for  a  long  time.  A  good  survey 
of  this  question  is  given  in  the  Report  of  the  Russian  Plague 
Commission  A2)  Outbreaks  of  ‘‘pestilence”  were  already  re¬ 
corded  at  the  end  of  the  11th  in  the  12th  and  13th  century, 
but  they  cannot  be  considered  definitely  as  true  plague.  The 
first  authenticated  outbreak  is  that  occurring  at  the  time  of  the 
Black  Death  (1364).  In  the  following  centuries  Astrakhan 
was  repeatedly  visited  by  plague,  which  according  to1  the 
unanimous  opinion  of'  Russian  authors  was  up  to  the  19th 
century  always  imported  into  the  country  and  not  of  an  in¬ 
digenous  nature.  They  believed  it  was  introduced  from  t lie 
West,  the  only  exception  being  the  deadly  epidemic  of  1692- 
93.  The  origin  of  this  visitation,  killing  over  10,000  out  of 
16,000  inhabitants  in  Astrakhan,  is  not  clear,  but  it  seems  to 
have  coni©  from  the  Eastern  foci. 


While  stating  that  in  the  19tli  century  the  Astrakhan 
District  became  itself  a  plague  focus,  Russian  observers  seem 
rather  inclined  to  connect  the  first  outbreak  of  1806-08  with 
the  Caucasus,  where  pest  had  reigned  from  1798  to  1828. 
Isaeff  emphasized  that  the  second  outbreak  in  1878-79  at 
Vetlianka  was  not  imported  but  really  endemic.  He  drew 
attention  to  cases  of  pest  is  minor  occurring  before  the  Vel- 
lianka  epidemic  in  the  city  of  Astrakhan  (1877)  and  pointed 
to  a  possible  connection  between  these  and  the  fatal  plague 
in  Resht  (Persia,  1877). 


It  would  be  beyond  the  scope  of  this  paper  to  enter  into 
a  detailed  description  of  the  long  controversy  pro  and  contra 
the  endemieity  of  plague  in  those  regions.  Only  a  short  outline 
of  the  problem  can  be  given  here.  The  Russian  observers 


(71)  Clemow,  Lancet  1913,  June  14,  p.  1697. 

(72)  Papers  of  the  Russian  Plague  Comm.  Part  II,  edited  by  Isaeff, 
Petersburg  1907,  p.  7  and  foil. 


SERVICE  RE  ROUTS  1923-1924 


193- 


co n tended  that  plague  in  these  rgions  was  imported  and 
blamed  the  pilgrims,  here  as  elsewhere,  unnecessarily.  For  a 
time  t lie  camel  was  once  suspected  as  a  earner  of  infection,  but 
although  its  iole  was  suspicious  in  a  few  limited  outbreaks,, 
this  theory  cannot  be  satisfactorily  maintained. 

The  possible  role  of  the  hamster  was  considered  too,  but 
as  far  as  we  can  see,  no  results  were  obtained,  although  a 
Commisson  was  appointed  to  study  this  question. t73)  Finally 
it  was  ascertained,  that  the  actual  carriers  of  plague  here  are 
two  species  of  rodents  (xpermophihis,  Suslik,  and  Jerboa) 
Lately  a  third  rodent,  the  wild  mouse,  was  found  to  suffer 
also  from  plague  epizootics  and  to  be  responsible  for  the  epide¬ 
mics  iri  autumn  and  winter'd75) 

KlodnitzkW5)  referring  to  the  endemic  character  of  plague 
in  the  Kirghiz  steppes,  says  that  it  is  impossible  to.  state  when 
plague  was  introduced,  whether  at  the  time  of  the  Vetlianka 
epidemic  or  even  earlier.  .Equally  difficult,  it  seems  to  us,  is 
the  question  from  where  the  disease  originated — the  Western 
or  the  Eastern  focus  as  Astrakhan  and  the  adjoining  affected 
territories  lie,  like  Persia  and  Russian  Turkestan,  just  between 
the  two  foci. 


CoNC'f.usioxs. 


It  was  the  custom  of  former  observer's  to  fix  certain  definite 
localities  as  endemic*  foci  of  plague.  xYs  will  have  been  seen 
from  cur  review,  it  is  difficult  to  draw  any  sharp  line  as  to 
where  one  focus  begins  and  another  ends.  So  far  as  Asia  is 
concerned,  we  may  safely  say  that  the  whole  of  the  'central 
plateau  is  one  huge  endemic  area.-  In  the  North  we  have 
recorded  outbreaks  in  Transbaikalia  ;  in  the  South  at  Kumaon 
arid  Gurwhal;  in  the  East  at  Weichang  and  some  parts  of 
Inner  Mongolia;  in  the  West  Kurdistan.  The  several  out¬ 
breaks  originating  in  so  called  endemic  foci,  as  claimed  bv 
various  authors,  are  m  our  opinion  only  localised  manifesta¬ 
tions  from  one  common  source.  In  Central  Asia  the  virus  is 
constantly  kept  alive  among  the  various  species  of  suspectible 
rodents,  which  as  we  have  seen  suffer  from  periodical  epizo¬ 
otics.  Such  visitations  in  their  turn  may  remit  at  one  time 
or  another  in  human  cases. 

» 

The  task  of  assigning  the  original  role  to  any  particular 
species  of  rodents  is  not  easy,  especially  as  (lie  information 


(73)  Bull.  Officsi  Into  mat.  d’Hyg.  Publ.  1913,  pp.  1544-1551. 

(74)  Berdnikov  Zentralblatt  f.  Bakt.,  1913,  pp.  251-259. 

(75)  Zabolotny,  Arch  f.  Schiff-u  and  Tropenhvg.  XXVI,  1922.  12,  p.  382. 
(75/  Astrakhan  Conierence  1910. 
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regarding  them  has  not  been  uniformly  worked  out.  Starting 
with  the  oldest  known  epidemic  on  record,  such  as  that  men¬ 
tioned  in  the  Bible,  one  may  be  tempted  to  lay  the  blame 
entirely  upon  Western  Asia.  It  is  questionable  how  far  one  is 
justified  in  considering  this  outbreak  as  really  the  first  in  his¬ 
tory.  Knowing*  as  intimately  as  we  do  the  habits  of  the 
tarabagan  (Siberian  marmot)  and  its  close  relationship  to 
plague,  we  may  perhaps  be  excused  in  assigning  to  it  a  prin¬ 
cipal  role  in  its  causation.  It  is  quite  possible  that  if  other 
rodents,  especially  those  marmot-like  ones  of  Western  Him¬ 
alayas,  etc.,  be  similarly  investigated,  they  may  be  found  to 
play  an  equally  important  role,  and  thus  help  to  confirm  our 
view  that  the  original  home  of  the  pest  lies  m  that  vast  central 
Asian  plateau,  inhabited  by  these  burrowing  and  hiberating 
animals. 


This  idea  has  been  held  by  observers  early  in  the  present 
pandemic,  like  Lie  Dantec,(77)  who  said  among  o+her  things 
that  the  tarabagan  was  the  real  cause  of  plague,  and  that  it, 
not  the  rat,  should  be  exterminated. 


II.  Hi  stoeic al  Evidence . 

Turning*  now  to  the  historical  aspect  of  our  subject,  we 
find  considerable  evidence  to  support  the  above  view.  Let,  us 
discuss  first  the  famous  Black  Death  of  the  11th  century.  The 
history  of  its  origin,  in  spite  of  the  voluminous  attention 
devoted  to  it,  is  still  obscure. 

Some  authors  maintain  that  the  disease  was  not  a  recent 
importation,  but  that  it  had  been  firmly  entrenched  in  Europe, 
merely  assuming  pandemic  features  in  the  middle  of  the  14th 
century.  Most  of  these  authors  think  that  plague  was  in¬ 
troduced  into  Europe  by  the  returning  Crusaders.  It  must  be 
admitted  that  there  was  much  epidemic  disease  and  “pestil¬ 
ence”  in  the  armies  of  the  Crusaders;  for  instance,  Gibbons 
alludes  repeatedly  to  this  fact.  It  can  be  proved  also  that 
plague  was  active  in  Europe  from  the  11th  century  onwards. 
A  virulent  epidemic  raged  there  already  in  A.D.  1094,  i.e., 
tw’o  years  before  thei  Crusades  began.  It  would  be*  wrong*,  how¬ 
ever,  to  base  any  conclusions  upon  these  facts  alone;  the 
evidence  of  the  contemporary  recorders  leaves  no  doubt,  that 
“the  Black  Death  was  in  a  very  definite  sense  imported  from 
Asia  (Payne). (/8)  \\  hile  all  contemporary  and  most  modem 

writers  agree  upon  this  point,  widely  different  views  are  held 


(77)  La  Pathologie  Exotique. 

(78)  St.  Thomas  s  Hospital  Reports,  vol.  XVII. 
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as  to  where  particularly  the  pandemic  started.  W  hen  we 
consider  that  rather  strange  theories  are  held  even  for  the 
origin  of  modern  outbreaks,  in  spite  of  an  advanced  knowledge 
of  plague  literature  and  of  quick  communications,  we  may 
realise  more  fully  the  difficulties  of  the  ancient  writers  and 
form  a  fairer  judgment  of  their  testimony.  Even  nowadays 
the  first  seriously  affected  locality  or  the  distributing  centre 
is  often  regarded  as  the  starting  point.  Is  it  any  wonder  then 
that  this  was  done  in  Justinian’s  time  (Pelusium)  and  similar 
conclusions  were  formed  in  the  case  of  the  Black  Death?  Eor 
this  second  pandemic  China  is  frequently  blamed  (Payne). 
It  is  possible  that  epidemics  raged  there  from  1333  or  even 
earlier  (Hecker),(79)  though  it  is  not  easy  to  decide  whether 
the  “pestilences”  of  the  old  records  were  all  plague.  Creigh¬ 
ton,  for  instance,  believes^80'  that  plague  was  not  prominent 
before  1352.  Be  this  as  it  may  there  is  no.  doubt  that  during 
the  Black  Death  China  was  attacked  secondarily.  This  view 
is  advocated  by  the  great  authority  of  IIirsch(81)  who.  says  : 
“zum  groessten  Teil  tauten  die  Angaben  is  Bezug  auf  die  von 
der  Krankheit  zuerst  ergnffenen  Gegenden  sehr  unbestimmt 
oder  beziehen  sich  auch  iiachweisbar  auf  erst  spaeter  befallene 

Gegenden  (so  namentlich  auf  China)  . ”  “Either  the 

data  regarding  the  first  attacked  districts  are  rather  indefinite 
or  regions  said  to  be  primarily  affected  were  really  invaded 
secondarily — especially  China.”  Hirscb  favoured  the  theory 
that  the  Black  Death  came  from  India;  he  relied  upon  the 
testimony  of  the  Russian  chroniclers  and  upon  a  statement  of 
Fracastoro,  who  200  years  after  the  beginning  of  the  epidemic, 
in  a  Latin  poem  “Re  syphilide,”  assumed  the  area  of  the 
Ganges  river  to  be  the  original  home  of  plague.  Hirsch  be¬ 
lieves  that  pneumonic  plague  is  a  peculiar  modification  of  the 
“Indian  Strain,”  thu  s  necessarily  his  attention  is  drawn 
towards  India.  In  fact,  our  knowledge  about,  plague  in  India 
in  the  14th  century  is  rather  scanty.  Nathan  states  :  “Only 
two  direct  references  have  been  traced  which  may  point  to 
the  existence  of  plague  in  the  TYlest  of  India  in  the  fourteenth 
and  fifteenth  centuries'.  The  first  is  from  I  bn  Batuta,  who 
notices  that  Muhammed  Tughlak’s  army  in  Vlalhar  (1325- 
1351)  mostly  rerished  of  p^tilenee,  and  that  at  fhe  end  of 
the  century  <T399),  after  Timur  left  the  districts  through 
which  he  had  passed  were  visited  by  pestilence.” 

TV  e  believe  that  the  attention  of  the  contemporary  wr  iters 
was  drawn  to  those  two  populous  countries  not  because  they 
were  the  starting  points  of’  the  great  pandemic  but  because 


(79)  Hecker,  qu.  In.  Korsakov,  Vj.  Guig.,  1900,  p.  676 
(00)  History  of  the  Epidemics  of  Great  Britain,  1891. 
(81)  Handb.  die- r  Hist.-Geogr.  Pathol.,  Erlangen,  1860. 
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of  their  huge  death  toll.  We  think  that  both  countries  were* 
infected  from  Inner  Asia.  The  statements  of  many  other 
recorders  point  in  the  same  direction,  so  far  as  their  limited 
geographical  knowledge  admitted. 


The  Russian  Chroniclers  (Richter/82)  Clemow(83>)  asserted 
that  one  invasion  into  their  country  came  from  “India/'  i.e. 
from  the  South  East,  Nicephoras  Gregora,s<84)  points  to  the 
Scythians,  the  Lake  Maeotis  and  the  mouth  of  the  Don,  dis¬ 
tricts  well  within  reach  by  contiguous  spread  from  Central 
Asia. 


Gabriel  de  Miissis(U),  a  Genoese  lawyer,  possibly  an  eye 
witness  of  the  disease  m  the  Crimea,  stated  that  “innumerable 
tribes  of  Tartars  and  Saracens  perished  in  these  regions  by  an 
inexplicable  disease.  Whole  tracts  of  country,  innumerable 
provinces,  splendid  kingdoms,  cities,  camps,  and  towns  abound¬ 
ing  in  population,  were  attacked  by  a  horrible  death,  and  in 
a  short  time  denuded  of  their  inhabitants.  ’  It  is  to  be  noted 
that  the  Tartars  were  at  that  time  engaged  in  warfare,  besieg¬ 
ing  the  Italian  settlements.  This  makes  it  still  more  probable 
that  the  disease  was  brought  from  the  East. 

The  Arabian  writers,  e.g.  I  bn  Wanly,  said  that  the  Black 
Death  came  from  the  ‘‘land  of  darkness/’  i.e.  the  kingdom  of 
Kiptack  with  its  capital  Surai  on  the  East  of  the  V  olga. 
Simpson (8&)  states  that  this  part  was  considered  by  the  Arabs 
as  “nearly  the  limit  of  the  habitable  world.”  He 
remarks  also  that  “Tartary,”  mentioned  in  the  same  respect 
by  the  Arabian  historian,  Mahassin,  is  a  rather  flexible  term. 


All  available  data  seem  to  bear  out  HeckerV87)  opinion, 
that  the  Black  Death  started  in  the  highlands  of  the  Him- 

a  lay  as. 

A  new  difficulty  arises  however  when  we  consider  how  the 
disease  reached  Europe. 

The  Italian  ships  returning  from  Caffe  (Theodosia)  were 
neither  the  only  nor  the  earliest  instruments  of  importation 
(1348).  Payne,  for  instance,  mentions  “two  other  ways  by 
which  the  disease  also  approached,  namely  by  way  of  Tiffin 
and  Armenia  into  Asia  Minor,  and  by  the  way  of  Mesopotamia 
and  the  Euphrates-  into  Egypt.”  Constantinople,  attacked 


(82;  Geschichte  der  Medizin  in  Russia nd,  Moscau,  1813. 

(83)  Ind.  ]\1  ed.  Gaz.  Sept.,  Oct.  1898;  Practitioner,  Oct.  1894. 

(84)  Simpson,  p.  2J. 

(81)  Payne,  kc. 

(86)  p.  22. 

(87)  Vclkskr  d.  Mittelalters,  bearb.  von  Hirsch,  Berlin  1865. 
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in  1347,  was  certainly  one  of  the  gateways.  Roth  roads  lead 
through  the  homestead  of  plague  in  Western  Asia,  old  even 
•at  that  time.  Thus  it  is  quite  natural  for  the  question  to  be 
raised  by  some  authors/88)  whether  the  Black  Death  started 
from  there  or  not.  It  seems  to  us  that  all  the  evidence  points 
with  great  probability  to  Inner  Asia  as  the  source  of  the  Black 
Death 


It  is  not  our  object  to  give  a  detailed  analysis  of  the 
period  intervening  between  the  Black  Death  and  the  pandemic 
which  started  in  1894.  Two  points  may  nevertheless  be  accen¬ 
tuated  to  show  that  even  during  this  comparatively  quiet 
interval,  there  was  a  tendency  for  new  waves  to  appear  as  if 
starting  from  one  common  focus.  Thus  (1)  the  epidemic  m 
•Cutch,  Kathiawar  (India)  occurred  in  1812-M  at  a  time  when 
the  pest  was  equally  prevalent  in  the  Levant,  spreading  to  the 
Lower  Danube,  Asia  Minor,  Armenia  and  Northern  Africa, 
and  lasting  nearly  20  years. 


(2)  The  Pali  plague  (India)  of  1836-38  corresponded  in 
time  with  a  fresh  and  comparatively  limited  activity  in  the 
Levant  affecting  Turkish  Dominions  and  Egypt.  In  Rajputana 
the  invasion  disappeared  at  the  same  time  as  m  the  Levant! 


In  viewing*  the  pandemic  which  began  in  1894  and  was 
distributed  mainly  through  the-  busy  sea-port  of  Hongkong, 
we  find  again  plenty  of  evidence  to  show  its  tendency  to  radiate 
from  a  central  focus  :  for  instance, 

(1)  In  1899  the  disease  was  unusually  extensive  and 
virulent  in  Outer  Mongolia,  being  recorded  in  three 
separate  regions  and  killing  over  400  persons.  The 
pneumonic  type  predominated. 

(2)  Plague  was  seen  to  assume  a  more  active  form  in 
Astrakhan  about  the  same  time  that  it  invaded  India 
in  189C.(80) 

(3)  In  September  1899  tlie  Russian  authorities  at  S>t. 
Petersburg  were  alarmed  “at  the  increasing  ravages 
of  a  form  of  “Malarial  fever,”  and  spreading  over 
a  large  area  in  certain  parts  of  Central  Asia.  Plague 
had  on  some  previous  occasions  been  designated  else¬ 
where  bv  the  name  of  epidemic  malarial  fever.”(91) 


(88)  Simpson,  r>.  22. 

(89)  Simpson  he  ,  pp.  40-47. 

(90)  Klodniitzki,  A  fix  a  khan  Conference  1910. 

(91)  Loc.  Gov.  Beard  Rep.  1898-01,  p.  123. 
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III.  Concluding  Remarks. 

In  conclusion  I  may  say  at  once  that  I  am  not  trying*  to 
uiing'  forward  any  new  theory.  The  material  for  this  article 
has  been  largely  gathered  from  the  work  of  past  authors.  At 
the  same  time  1  cannot  help  feeling  that  recent  workers  have 
been  too  much  engrossed  in  certain  limited  foci  without  paying 
sufficient  attention  to  their  mutual  relation  to  one  another. 
The  role  of  domestic  rodents  in  the  epidemiology  of  plague 
has  been  confirmed  more  than  once,  but  this  is  the  first  occasion 
on  which  the  part  played  by  the  tarabagan  has  been  thoroughly 
worked  out.  It  is  possible  also  that  the  original  virus  may 
rest  in  the  wild  rather  than  in  the  domestic  rodents.  In  the 
same  way  that  Central  Asia  is  now  generally  regarded  as- 
the  cradle  of  the  human  race,  as  it  assuredly  is  the  first  habita¬ 
tion  of  the  wild  rodents,  so  we  may  say,  that  the  original 
home  of  plague  was  also  situated  in  these  regions. 


Wu  Lien-teh  . 
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REMARKS  ON  THE  INCIDENCE  OF  CERTAIN  DISEASES 

IN  CHINESE  AND  EUROPEANS. 


( Read  before  the  Conference  of  National  Medical 
Association,  Feb.  1924.) 


Racial  partiality  to  certain  diseases,  such  as  the  preval¬ 
ence  oif  diabetes  among  the  Jews/1)  is  thoroughly  well  known 
and  recognised.  IVTost  of  us  who  see  much  of  the  sickness 
among  the  Chinese  cannot  help  observing  that  there  are  certain 
diseases  or  features  of  a  particular  disease  which  are  frequently 
met  with,  but  which  are  rare  in  England  or  America.  Con¬ 
versely,  there  are  common  European  diseases  which  are  but 
seldom  seen  in  the  Chinese  patients.  We  are  not  oif  course, 
referring  to  tropical  diseases,  but  to  those  common  to  the 
Oriental  and  Occidental. 


In  introducing  this  vast  and  interesting  subject,  my  object 
is  to  arouse  discussion  and  to  start  investigation  and  research. 
At  the  present  moment,  very  little  is  known  about  some  of 
these  peculiarities.  For  instance,  why  is  appendicitis  com¬ 
paratively  rare  among  the  Chinese  and  why  is  fistula-in-ano  so 
common  ? 


I  propose  to  append  two  lists  which  may  have  bearing  on 
the  title  of  this  paper.  The  lists  are  necessarily  and  absolutely 
incomplete,  though  they  have  been  compiled  from  several 
hospital  reports,  and  text  books. 


FIST  ULA-iN -AN  0. 

Among  the  commonest  conditions  is  fistula-in-ano. 
Libbey1 (2)  stated  that  he  saw  large  numbers  of  the  disease  m 
Wuhu  and  operated  on  72  cases  (among  455  operations)  in  one 
and  half  years,  that  is  to  say  16%.  As  many  of  these  patients 
were  farmers  and  boatmen,  he  attributed  the  etiology  to  in¬ 
testinal  parasites.  The  most  likely  explanation  is  constipation 
and  coarse  food.  The  bowel  is  relieved  only  when  absolutely 
necessary.  The  hard  stool  and/or  the  coarse  constituents  tend 


(1)  The  Principles  and  Practice  of  Medicine,  Osier,  p.  430. 

(2)  Fistula  in  ano,  W.  E.  Eibbey,  China  Medical  Journal,  \  ol.  XXXV, 
No.  1,  page  18,  Jan.  1921. 
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to  cause  abrasion  of  the  mucosa  of  the  rectum  and  so  favouring 
infection  by  bacteria.  An  ischiorectal  abscess  is  formed  and 
a.  fistula,  resulted.  However,  there  are  other  cases  which  are 
tuberculous  in  origin;  tot  what  extent  it  is  unknown. 

TUBERCULOSIS. 

Tuberculosis  is  wide-spread  and  we  see  much  cf  it,  very 
often  in  the  last  stages.  In  dealing  with  tuberculosis  of  the 
bones  and  joints,  one  is  obliged  sometimes  to  amputate  the 
affected  limb.  The  results*3)  of  the  use  of  sun-light  and 
carbon  arc  light  lamp  in  the  treatment  of  lupus  and  other 
forms  of  tuberculosis  tempt  one  to  utilize  the  bright  sun-shine 
of  Manchuria,.  But  alas,  the  time  factor  is  a  stumbling  block. 

he  average  hospital  patient  is  a  poor  man  and  wants  to-  get 
"v\ ell  quickly,  SO'  as  to  he  able  to  earn  some  money.  Moreover, 
tlieie  are  many  medicine-men  in  the  city  who  promise  to  cure 
very  quickly,  and  so  it  is  difficult  to  give  the  treatment  a  fair 
trial,  though  we  practise  it  as  much  as  possible.  When  we 
encounter  a  cold  abscess,  or  softened  gland,  we  withdraw  the 
pus  by  a  needle  and  inject  the  iodofoim,  creosote,  ether  and 
olive  oil  mixture  at  weekly  intervals.  This  procedure  also 
takes  time  and  sometimes  6-10  injections  are  lequired,  but  the 
results  are  gratifying.  During  the  last  10  months,  we  saw 

1705  eases  of  tuberculosis  in  the  Harbin  out-patient  depart¬ 
ment,  as  follows:  — 

Um<Ls  .  US  43.8% 

. .  812  18.3% 

fones  .  257  18.0% 

fu,'«s  .  .196  10.9% 

.  183  .  7.8% 

98.8% 

It  is  interesting  to  note  that  the  glands  come  first,  then 
the  skin,  and  then  the  hones.  As  the  Chinese  do  not  drink 
milk,  the  source  of  tubercle  must  be  human. 

In  their  small,  ill-ventilated  sleeping  quarters,  a  person 
with  lung  tubercle  or  open  tuheiculous  sores  will  easily  infect 
hns  room-mates.  The  tubercle  bacilli,  spreading  either  by 
droplet  infection  or  in  the  form  o f  dust,  are  inhaled  and  de¬ 
posited  mostly. on  the  mucous  membrane  of  the  nose  and  mouth. 
Ihe  lymphatic  system  draining  these  areas  has  to  deal  with 
this  invasion,  hence  we  see  so  many  T.  B.  glands. 


(3)  British  Medical  Journal,  S<pt.  1923,  No.  3273,  page  493 
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We  have  to  note  that  the  lung  takes  the  fourth  place  in 
fi  equency. 

MALIGNANT  SCARLET  EEYER. 

Scarlet  fever  in  Europe  is  not  such  a  dangerous  disease ; 
many  children  are  attacked  but  they  recover.  The  mortality 
is  said  to  he  3%.  In  China,  this  disease  was  unknown  pre¬ 
vious  to  1873,  and  as  is  the  way  of  new  diseases,  it  developed 
into  a  virulent  type.  Many  Chinese  children  die  of  it  in  the 
'Treaty  Ports.  An  epidemic  of  scarlet  fever  appeared  m  Harbin 
in  the  autumn  and  winter  of  1923  with  10-20  cases  lepoited 
weekly.  One  family  lost  all  the  three  children.  It  is  pre¬ 
sumed  that  the  Chinese  have  not  as  yet  developed  an  immunity 
against  this  disease.  When  the  foreigner  is  infected  m  China, 
he  is  apt  to  get  a  severe  and  sometimes  fatal  attacK,  the  case- 
fatality  among  63  foreign  patients  admitted  to  the  Sxiangbai 
Isolation  Hospital  from  190-3  to  1916  was  15.4%. 


81  PH  1 LITTC  RHE  CM  AT!  SM. 

We  have  met  with  many  (rises  of  syphilitic  rheumatism, 

hut  few  cases  of  locomotor  ataxia. 

For  the  last  ten  months,  689  cases  of  syphilis  were  seen 
in  our  out-patient  department:  — 


1  stno'p  . 

.  125 

18.00% 

’hid  . . . . 

.  489 

70.97% 

— 11  ^  . 

3rd  ■  -  •  • 

.  75 

10.88% 

4th 

.  0 

0 

. 

99.85% 

This  great  preponderance  cf  the  secondary  stage  has  not 
been  sufficiently  emphasized,  nor  has  the  prevalence  of  syph¬ 
ilitic  rheumatism  been  recognised.  The  usual  explanations 
set  forth  to  account  for  the  rarity  of  locomotor  ataxia  seem 
inadequate,  while  no  explanation  at  all  can  be  given  lor  the 
frequency  of  syphilitic  rheumatism.  We  had  1490  visits  from 
syphilitic  rheumatic  patients,  while  not  one  locomotor  ataxia 
or  general  paralysis  of  the  insane  has  been  seen,  during  the 
last  four  years. 

Dr.  A.  H.  WoodsOO  of  the  Canton  Hospital  reported 
that  he  found  one  tabetic  case  amongst  175  neurological  pati¬ 
ents;  and  one  amongst  47*2  patients  with  general  diseases. 


(4)  China  Medical  Journal,  March  1918,  Vol.  XXXII,  No.  2,  page  118. 
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APPENDICITIS, 


We  have  admitted  two  eases  of  appendicitis,  during*  the 
laO  four  years.  .Other  hospitals  report  higher  admissions, 
and  it  appeal's  as  it  this  condition  is  not  so  very  rare  a,s  it  was 
thought  to  be  at  one  time.  However,  from  ail  accounts,  the 
(  hinese  do  not  suffer  from  it  so  frequently  as  the  Europeans. 


In  the  Harvard  Medical  School  reports,  it  is  interesting 
to  compare  the  figures,  as  Chinese  and  Europeans  are  admitted 
into  the  same  hospital. 


Appendicitis  cases  among  Europeans— 20  cases  in 
240  admissions  . 

Appendicitis  cases  among  Chinese — 10  cases  in  766 
admissions  .  . . 


1  i oiii  what  one  can  gather,  it  seems  the  patients  are  seen, 
as  a  rule,  in  a  late  stage,  possibly  the  abscess  or  faecal  fistula 
stage.  It  is  possible  that  with  the  gradual  adoption  of  the 
Euiopean  mode  of  living  and  style  of  food,  appendicitis  will 
be  seen  more  frequently  than  at  present. 


Also,  if  the  patients  seek  Y\  estern  medical  advice  earlier, 
anc  if  the  surgeons  are  more  enterprising,  the  records  of  appen_ 
disectomy  at  a  favourable  period  will  be  higher. 


CARCINOMA. 

Carcinoma  is  not  really  so  rare  in  China  as  they  would 
have  one  believe.  From  the  appended  list,  it  can  be  seen  it  is 
otten  met  with.  Numerous  factors,  however,  prevent  the 
surgeon  from  seeing  or  operating  on  the  sufferer. 

Still,  it  can  be  assumed  that  it  is  rare  when  compared  tc> 
European  figures. 

X1  .  lf  ls  interesting  to  speculate  the  real  reason  for 

this  difference. 

Dr.  Dyce  Sharp®  writing  to  the  British  Medical  -Journal 
remarked  that  the  negroes  in  West  Africa  very  rarely  suffer 
irom  cancer,  or  appendicitis.  Sir  William  Osier  stated  that 
it  is  exceedingly  uncommon  to  find  a  case  of  locomotor  ataxia 
or  chorea  among-  the  negroes.  Is  it,  then,  the  simple  and 
primitive  life  that  the  negroes  lead  that  render  them  immune 
to  these  diseases? 


(5)  British  Medical  Journal,  July  1923.  No.  3263.  page  86 
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CHLOROFORM  AS  AN  ANAESTHETIC1.. 

AVe  have  only  one  death  from  chloroform  during*  the  last 
eight  years.  When  I  was  in  Shanghai,  acting  as  a  resident 
surgeon  to  the  Shantung  Road  Hospital  for  two  years,  we  had 
one  case.  l)r.  So  To  Ming  of  the  Canton  Hospital  administered 
chloroform  to  over  10,000  patients  during  a  period  of  3  decades- 
without  a  death. 

The  Chinese  patient  takes  this  anaesthetic  very  well.  They 
are  not  nervous  or  frightened,  but  breathe  quietly  and  “go 
under.”  After  waking  up,  they  do-  not  suffer  from  post- 
anaesthetic  complications,  but  recover  quite  quickly ,  some¬ 
times  in  a  surprising  manner. 

In  England,  the  condition  of  things  is  quite  different.  In 
spite  of  the  skilful  anaesthetists,  deaths  from  chloroform  are 
frequently  met  with.  •  In  a  large  London  Hospital  42  deaths 
from  chloroform  were  recorded  in  8  years,  it  is  said. 

Before  closing  this  subject,  it  is  only  fair  to  state  that 
here  in  China  we  often  pick  our  patients  for  operation,  and 
most  of  the  patients  are  in  a  robust  and  healthy  condition 
(young  labourers).  Still,  apart  from  these  considerations,  one 
cannot  help  remarking*  on  the  ease  and  safety  with  which 
the  Chinese  patient  takes  chloroform  anaesthesia, 

CONCLUSION. 

One  is  constantly  struck  with  the  entirely  different  kind 
of  hospital  practice  in  China.  In  London  I  used  to  assist  m 
operations  such  as  for  appendicitis,  hernia,  varicose  veins, 
varicocele,  tonsils  and  adenoids,  acute  abdomens,  and  other 
major  operations.  But  in  China,  I  have  quite  another  type 
of  operations  to.  perform.  We  have  to>  deal  with  more  surgical 
than  medical  conditions,  and  in  the  majority  of  cases,  the 
disease  is  seen  in  a  late  stage,  what  is  aptly  termed  “ultimate 
pathology.”  In  our  out-patient  department,  we  see  large 
numbers  of  septic  skin  affections,  tuberculosis  in  all  forms  and 
locations,  syphilis  and  affections  of  the  alimentary  canal.  The 
great  prevalence  of  these  diseases  may  be  explained  bv  the  lack 
of  personal  hy'giene  and  the  absence  of  modern  public  health 
measures.  On  the  other  hand,  the  rarity  of  certain  diseases 
may  be  accounted  for  by  the  simple  life,  sensible  clothes  and 
plain  food  of  the  people. 

Further,  the  fact  that  western  medicine  js  a  recent  intro¬ 
duction  into  this  country  may  have  some  effect  on  the  kind 
and  stage  of  the  diseases  admitted  into  hospitals. 


204  MANCHURIAN  PLAGUE  PREVENTION 

fl  -S°me  of  f,‘f  I!0,llts  brought  up.  can  hardly  be 

accounted  for  m  some  such,  manner. 

enm,i,VhirS  paper  lias  succeeded  in  stimulating  interest  and 
enqunj  into  this  absorbing  subject,  it  will  not  have  been  writ, 
leu  m  vain. 


J)r.  T.  W.  H.  Chun, 
Senior  Medical  Officer ,  Harbin. 
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<1>  85  Cases  seen  in  91,000  out-patients ^^.OSP/, 
1  Case  seen  in  Out-patients  Dept. 
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SCARLET  FEVER  IN  CHINA. 


CONTENTS. 

A.  Introduction. 

B.  Scarlet  Fever  in  Hongkong. 

C.  Kwangtung — Canton. 

D.  Chekiang— -Ningpo,  Wenchow,  Hangchow. 

E.  Kiangsu — Shanghai,  Hsuchow,  Chinkiang,  Soochow, 

Nanking. 

E.  Shantung* — Tsingtao,  Taikuhsien,  Chefoo. 

G.  Kiangsi — Kiukiang. 

H.  Hupeh — Hankow,  Wuchang,  Ichang. 

I.  Kweichow — Kweichow. 

J .  K  a  n  s  u — La  n  c  h  o  w  f  u ,  S  i  n  i  n  g . 

K.  Chihli — Peking,  Tientsin. 

L.  Manchuria — Dairen,  Harbin,  Newchwang,  Antung, 

Dalainor,  Taheiho. 

M.  (  Conclusions. 


A.  IlsTBODUCTION. 


It  is  generally  understood  that  Scarlet  Fever  is  a  disease 
of  temperate  climates,  being  almost  unknown  in  the  tropics 
and  seldom  seen  in  subtropical  countries.  As  China  (including 
Manchuria)  lies  between  20°  lat.  in  the  south  (Hainan)  and  54° 
lat.  in  the  north  (Taheiho-,  Heilungkiang),  great  variations 
3^  xi  >eeted  in  the  incident  of  this  widespread  communic¬ 

able  disease.  With  a  view  to  ascertaining  the  exact  prevalence 
of  Scarlatina  throughout  the  country,  a  questionnaire  was  sent 
to  different  medical  friends  from  Canton  in  the  south  to  Aigun 
in  the  north  asking  for  details  regarding  the  following:  — 


a. 

b. 

c. 

d. 

6. 

The 

enough 


Existence  or  not.  Morbidity  and  mortality. 

First  appearance  in  the  locality. 

Sex  and  age  incidence. 

Comparison  between  Chinese  and  foreigners. 

Any  unusual  features. 

replies  received  are  not  all  uniform  in  character,  but 
information  is  gleaned  t o>  enable  us  to-  form  a  fairly 
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accurate  idea  of  its  nature  in  different  parts.  To  supplement 
these  statements,  the  files  of  the  China  Medical  Journal,  Cus¬ 
toms  Reports  and  all  available  medical  publications  are  con¬ 
sulted.  It  will  be  seen  that  considerable  gaps  in  the  reports 
exist,  but  it  is  hoped  that  these  data  may  stimulate  others  to 
study  the  question  in  their  respective  fields  and  thus  help  to 
explain  among  other  things  the  reason  for  its  unusual  virulence 
in  certain  regions  and  even  at  different  times'  in  the  same 
region.  Scarlatina  is  believed  to  be  a  recent  importation  into 
China  and  Japan,  and  its  comparative  frequency  among  white 
people  of  the  south  where  few  if  any  Chinese  cases  are  seen 
is  an  interesting  phenomenon.  AY.  G.  Lennox,  in  a  statistical 
study  of  the  health  of  foreign  missionary  families  in  China 
(1300  marriages  and  J2o4  children)  came  to  the  following1 
conclusions  ;  — 


a.  Scarlatina,  like  other  exanthematiea,  is  contracted 
less  frequently  inside  than  outside  China. 

b.  Out  of  193  cases  among  then  children,  104  occurred 
in  North  China,  85  in  Central  China  and  4  in  South- 
China.  Of  these  12.5%  died  in  North  China,  2.3% 
in  Central  China  and  none  in  South  China. 

c*.  Altogether  1(5  deaths  from  Scarlatina  occurred  anions 
3254  children  born. 

u.  53  adult  missionaries  took  the  disease,  making  a  per¬ 
centage  of  3.4. 

B.  Scab  let  Fever  in  Hongkong. 


Year 

Population 

Deaths 

Plague 

Small-pox 

Scarlet. 

Total 

Infectious 

Diseases 

1904 

— 

- - 

510 

1  (lE,  1C) 

758 

1905 

— 

— 

304 

— 

1 

508 

1906 

326,961 

8379 

893 

192 

1  (C) 

1  179 

1907 

— 

7288 

240 

341 

- - 

1908 

336,4  48 

9271 

- - - -  - - 

1073 

472 

3 

1668 

1911 

456,739 

7748 

269 

272 

1 

702 

1912 

467,777 

9682 

1847 

709 

8 

2757 

1913 

489,1 14 

8435 

408 

111 

3 

1013 

1914 

501,304 

9585 

2146 

110 

1 

2521 

1915 

509,180 

7921 

144 

34 

0 

507 

1916 

529,010 

1 0558 

39 

712 

2  (E) 

1  1  10 

1917 

— 

10433 

38 

595 

3  (E) 

919 

1918 

56 1 ,500 

13714 

266 

32 

?  3  (2E,  1C) 

1913 

1919 

— 

1 1647 

464 

27 

7  (2E,  50 

101  1 

1 920 

648,150 

12419 

138 

34 

3  (2E  ) 

560 

1921 

585.880 

11880 

150 

191 

1  (E) 

763 

1922 

662,200 

14569 

1181 

212 

5  (E) 

1717 

128591 

7090 

3039 

41  1 

15493 
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Tlie  rarity  of  Scarlet  Fever  in  Hongkong-  can  be  judged 
from  the  above  figures.  During  12  years  (1911-1922),  when, 
full  records  were  obtainable,  out  of  15,493  cases  of  infectious 
diseases,  only  41  were  Scarlet  Fever  and  of'  these  10  were  among 
Europeans.  During  Hie  same  period  7,090  cases  of  bubonic 
plague  and  3,039  of  Small-pox  were  encountered. 


C.  Kwaisgtung. 

Vo  municipal  records  are  kept,  but  individual  doctors 
have  written,  almost  all  to  the  effect  that  Scarlet  Fever  is 
exceedingly  rare  among  Chinese.  For  instance  : _ 

Dr.  TV  .  G.  Reynolds  and  TV  .  TV  .  Cadbury  have  seen  only 
two  uncertain  cases  (oine  severe  and  one  mild),  both  among 
foreigners,  since  1916.  rIhe  former  occuried  in  a  Portuguese 
bey  of  8  years,  infected  from  Hongkong.  Dr.  P.  J.  Todd,  who 
has  Vicen  in  practice  tor  21  years  in  the  city,  has  seen  only 
one  suspicious  case,  but  he  rather  doubts  its  diagnosis. 

Dr.  Ohas  Selden,  who  has  charge  of  the  Chinese  Mental 
Hospital  accomodating  700  patients,  has  not  encountered  a 
single  case  of  Scarlatina  among  its  inmates.  The  only  patient 
he  saw  was  that  of  a  foreigner  in  Macao  in  1898,  where  the 
temp,  was  102.5  and  desquamation  lasted  for  8  weeks. 

Di.  S'.  1  .  Nve,  a  Chinese  physician  who  has  been  in  prac¬ 
tice  for  30  years,  has  encountered  no  case. 

Dr.  Hans  Kummels,  a  German  physician  with  a  large 
pi  active  among  wealthy  Chinese,  reports  ‘a  very  small  number*" 
of  cases. 

Dr.  T.  A.  Hofmann,  for  the  Hac-kett  Hospital  Dr  Women 
says  no  cases  have  been  seen. 

Di .  T.  M.  Margaret,  for  the  staff  of’  Canton  Hospital, 
reports  no  cases  since  the  last  decade. 

Di .  Casabianca,  in  charge  of  the  Doumer  (French)  Hos¬ 
pital,  can  only  recollect  one  case^-that  of  a  Chinese  student 
(natit  e  of  Kwangsi  Prov.)  in  1919.  “The  symptoms  were  in- 
dubi i able  and  complete  with  no  complications  and  the  evolu¬ 
tion  was  altogether  mild.’  Dr.  Casabianca  considers  the  dis¬ 
ease  quite  rare.  He  lias  been  in  practice  in  Canton  for  15 
years. 

Di .  E.  TV,.  Kirk  of  the  Newr  Zealand  Mission  Hospital, 
Eongehuen,  Canton,  says  that  since  coming  to  Canton  in  1910* 

he  cannot  recall  having  seen  any  case  of  Scarlet  Fever  in 
Kwangtung. 
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D.  Chekiang. 

A  uifjpo.  from  the  Customs  Surgeon’s  Report  April  1st 
1907  to-  May  31st  1909  we  find  only  one  case  of  Scarlet  Fever, 
contracted  at  another  port.  In  1918-19  Be]  iort,  occurs  the 
following :  — 


(  4 


A  particularly  malignant  type  of  scarlet  fever  rampant  in 
this  section.  Cases  received  into  the  Hospital  usually 
recovered  under  the  serum  treatment,  hut  those  seen  in 
their  homes  invariably  died.” 

Hangchow.  Report  for  1912  mentions  foreign  cases  of 
Scarlet  Fever  without  details. 

11  enchow.  Is  regarded  as  the  dividing  line  between 
tropical  and  temperate  China,  thus  separating  a  southern  non- 
scarlet  from  a  northern  scarlet-producing  zone.  This  arbitrary 
division  is  only  roughly  accurate. 


E.  KiAN 


GSC. 


Shantjhai.  An  excellent  review  is  given  by  Dr.  Arthur 
Stanley  (then  Principal  Health  Officer  of  the  Settlement)  in 
his  report  of  191  q,  and  is  herewith  reproduced: 

After  a  period  of  comparative  absence,  Scarlet  Fever 
has  become  prevalent  during  the  spring  of  the  year,  leach¬ 
ing  almost  epidemic  proportions  among  certain  sections 
of  the  population.  Ihe  incidence,  compared  with  what 
mav  he  termed  the  initial  epidemic  of  1902,  since  when 
the  foreign  population  has  trebled  and  the  Chinese  doubled 
itself,  w as  considerably  less,  say,  about  half  the  incidence 
of  the  1902  outbreak.  No  special  cause  can  be  assigned 
except  the  increase  of  non-immune  material.  It  may  be 
taken  that  the  majority  of  persons  are  to  some  extent 
naturally  immune  to  Scarlet  Fever  but  that  during  periods 
of  comparative  absence  of  the  disease  the  reservoir  of 
non- immune  persons  gradually  fills  up,  so  that  the  intro¬ 
duction  of  a  sufficient  quantity  of  infection  determines 
the  onset  of  an  epidemic  which  lasts  until  the  excess  of 
non-immune  persons  is  removed. 

'Ihe  first  recorded  death  from  Scarlet  Fever  in  Ihe 
Foreign  Settlement  of  Shanghai  was  in  1873.  It  seems 
probable  (hat  the  infection  was  imported.  At  aboul  this 
time,  cases  are  believed  to  have  been  reported  at  Chefoo 
Ihe  oocmrenee  of  Scarlet  Fever  in  Japan  appears  to  have 
been  officially  notified  in  1897,  but  it  is  probable  that  a 
tew  cases  occurred  prior  to  Ibis.  Indeed,  Scarlet  Fever 
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appears  to  have  reached  Japan  and  China  at  about 
the  same  time  and  to  have  been  previously  unknown. 

R\  (he  year  1902  there  had  been  introduced  into 
Shanghai  a  quantity  ol  infection  sufficient  to  gather 
epidemic  momentum,  and  the  Chinese  death  record  from 
Stailet  lever  in  that  year,  1,500,  does  not  appear  to  have 
been  exaggerated. 

As  would  be  expected  with  a  recently  introduced 
disease,  against  which  evolution  has  afforded  no  natural 
1^lmiiII1.1^v’  Scarlet  Fever  has  been  of  virulent  type  among 
the  Chinese.  It  is  probable  that  the  passage  of  the  disease 
through  the  susceptible  Chinese  has  led  to  an  intensifica¬ 
tion  of  the  virus,  so  Hat  it  is  more  fatal  to  foreigners 
also.  The  average  case-fatality  among  68  foreign  cases 
admitted  to  the  Isolation  Hospital  from  1905  to  1917  was 
18.2%.  The  general  case-fatality  of  Scarlet  Fever  in 
England  was  m  corresponding  years  below  5.  The 
tendency  m  the  home  countries  is  for  the  type  to  he  less 
virulent  with  a  case-fatality  approximating  to  3%.  But 
.Scarlet  Fever  is  characterised  by  an  exceptional  variation 
and  in  epidemics  the  case-fatality  may  vary  from  30% 
to  nothing.  In  Shanghai  there  is  no  indication  yet  of 
any  general  diminution  in  virulence  of  type  among  either 
oreign  or  Chinese  cases.  On  the  other  hand,  in  Japan 
the  fatality  appears*  to  be  reverting  to  the  English  and 
American  type  of  low  severity. 

^  ^t-re  have  been  in  Shanghai  curious  groups  of  cases 
o±  mild  sore  throat/  without  the  characteristic  signs  of 
Scarlet  Fever,  accompanying  typical  cases.  Such^mild 
sore  throats’  appear  to  have  occasionally  cairied  the 
genuine  infection  and  produced  typical  cases  of  Scarlet 
ever.  Seme  of  these  must  be  legarded  as  atypical  cases 
ot  Scarlet  Fever.  Others  as  cases  of  tonsillitis,  septic, 
follicular  and  catarrhal,  are  often  accompanied  by  an 
evanescent  eruption  which  does  not  desquammanate  •  and 
so  common  as  to  be  likely  to  he  usual  accompaniment  of 
outbreaks  of  Scarlet  Fever  and  difficult,  sometimes  impos¬ 
sible,  to  distinguish  from  cases  of  atypical  Scarlet  Fever 
t  his  points  to  the  necessity  of  isolating  all  ‘sore  throats’ 
during  an  outbreak  of  Scarlet  Fever  of  virulent  type; 
but  to  keep  <  ases  not  definitely  diagnosed  as  Scarlet  Fever 
sepai ate  fioin  typical  cases.  As  pathogenic  organisms 
mayT  be  considered  as  true  to  type  there  seems  to  be  no 
good  reason  for  thinking  that  ordinary  tonsillitis  may 
(  eve]  op  into  Scarlet  fever,  nor  that  throats  susceptible 
to  tonsillitis  aie  ipso- facto  susceptible  to  Scarlet  Fever. 
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In  Shanghai  there  is  a  tendency  towards  quinquen¬ 
nial  periodicity.  The  big  initial  epidemic  of  1902  was- 
immediately  followed  by  four  years  of  remarkable  absence 
01  induction  of  cases ;  and  then  a  moderate  outbreak  in 
190T,  gathering  momentum  again  to  maxima  in  1912  and 
1917.  Especially  after  the  initial  outbreak  in  1902  it 
would  appeal  as  if  all  the  most  susceptible  material  had 
been  exhausted  and  that  a  new  generation  of  young 
children  was  required  before  any  further  great  devastation 
was  possible.  Above  the  age  of  five  susceptibility  to 
infection  is  generally  held  to  become  progressively  less.. 
As  regards  seasonal  prevalence  the  incidence  in  Shanghai 
corresponds  to  the  American  type,  where  it  is  at  its- 
maximum  in  the  spring  and  at  its  minimum  in  the  fall  ; 
whereas  in  England  the  seasonal  variation  is  just  the* 
reverse.  The  same  seasonal  variation  occurs  in  Japan  as 
in  China.  This  may  be  accounted  for  by  the  hotter  sum¬ 
mer  m  those  countries  ;  anything  approaching  tropical  heat 
appearing  to  be  antagonistic  to  the  propagation  of  Scarlet 
Ie\ei,  which  is  rare  anywhere  in  the  tropics  and,  when 
introduced,  does  not  seem  to  be  able  to  retain  a  hold.  In 
Shanghai,  although  the  maximum  incidence  is  in  March, 
cases  may  occur  throughout  the  summer;  even  in  July 
and  August  with  a  mean  temperature  of  80  E. 

Scarlet  lever  now  appears  to  be  pretty  generally 
pie\alent  in  Japan,  though  the  figures  are  comparatively 
small.  The  comparative  fatality  of  the  infectious  diseases, 
in  Japan  roughly  have  the  following  order  in  general 
mortality  figures  during  recent  years— Typhoid  'Fever, 
Dysentery,  Cholera,  Small-pox,  Plague  and  then  Scarlet 

b  ever.  Scarlet  Fever  also  occurs  in  the  larger  towns  of 
Korea. 

In  China.  Scarlet  Fever  seems  to  be  generally  pre¬ 
valent  in  the  Yang-tse  valley,  at  least  as  far  up  as- 
Hankow:  also  in  the  North  in  Chefoo,  Tientsin,  Peking 
and  Manchuria.  In  Hongkong  four  cases  of'  Scarlet  Fever 
were  reported  to  have  been  brought  in  by  two  British 
warships  from  England  in  1898  and  that  the  disease  had 
previously  been  ‘practically  unknown’  in  the  Colony. 
1'iom  1908  to'  1916  fifteen  cases  were  notified.  In  Sing¬ 
apore,  Penang,  and  the  Philippines  Scarlet  Fever  does 

not  appear  to  come  into  the  picture  so  far  as  health 
statistics  show. 
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Incidence  of  Scarlet  Fever  revised  to 


1922 


Notes  of  this  Table  :  — 

1.  Incomplete  notification  reduces  the  value  of  the  first 
column. 

2.  Decimal  points  omitted  from  case-fatalitv  percentages. 

3.  Total  foreign  death,  figures  in  Shanghai  may  be  regarded 
as  the  most  accurate  of  the  data  available. 
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4.  The  higher  case-fatality  among:  Chinese  cases  in  Isolation 
Hospital  does  not  necessarily  indicate  a  higher  virulence 
ot  type  or  lessened  resistance  among  the  Chinese  as  com¬ 
pared  with  foreigners,  for  many  Chinese  cases  are  brought 
in  moribund  after  outside  treatment  bad  failed. 

5.  The  discrepancy  between  the  foreign  deaths  in  Isolation 
Hospital  and  the  total  deaths  is  accounted  for  hy  eases 
troni  outside  tne  Settlement  being  also  admitted/ 

""nhar  <!/?r  1  !ie  lix  months- ending  September  30, 
910,  ne  lead:  Scarlet  Fever  during  the  whole  year  At¬ 

tended  four  cases,  notified  six.  Sporadic  cases  occurrino  in 
summer  is  unusual;  writer  laid  the  blame  on  the  refugee 
Camps,  where  lie  actually  found  scarlatina.” 

The  reports  of  April-September  1914  state:  “Scarlet 
lever  and  Diphtheria  have  again  occurred  freely  among 

UUS‘/  1  rf'  n0t1m6</Vltl1  forel8u  ^ses.”  I"  the  next 
'  C  w!  et  }‘-e\er  has,been  SOimewha(  prevalent,  and  one 
case  (slight),  which  was  however  followed  by  very  profuse 
desquamation,  occurred  in  the  Coneesion.”  1  1 

In  1915-16,  “Scarlet  Fever  has  not  been  in  evidence  above 
tne  average. 

In  1918 :  “several  eases  were  seen  among  Chinese  none 
among  foreigners.”  ’  11  lle 

of  sear mT'  ^  rep01't’S  state  that  »'  1916  the  usual  number 
ct  scarlet  fever  cases  were  seen  among  Chinese.  In  1918  the 

disease  appeared  to  have  been  endemic  during  the  whole  year. 

hanhnc/.  The  University  Report  states  that  in  1917 
months  >Vel  "i>S  Vely  pleVaIent  in  the  spring  and  winter 

Hsu  chow.  In  spring  1918,  scarlet  fever  was  very  preval¬ 
ent  m  a  severe  form,  sweeping  whole  towns  and  hamlets. 


F.  Shantung. 

Ijtngtao.  \\  e  are  unable  to  procure  the  reports  of  the 
Health  Department  which  will  surely  he  interesting. 

Taikuhsien.  In  1920.  thousands  were  attacked  by  scarlet 
fever  and  diphtheria. 

,,  ,Hofs  relates  «  mild  epidemic  in  the  school  of 

.  ie  China  Inland  Mission  for  foreign  children,  evidently 
imported  by  steamer.  No  deaths  resulted.  (C.M.J.  1918: 
P* 
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G.  Kiangsi. 

A iukiant/ .  In  1912,  two  rases  were  recorded  as  having  been 
imported  from  Shanghai. 

H .  II  r  feh  . 

Hankoic.  Dr.  Robert  And  has  kindly  supplied  the  fol¬ 
lowing  information  .'egarding  this  district,  and  refers  us 
particularly  to  a  considerable  outbreak  in  1917  mentioned  in 
the  Consular  Medical  Report  for  year  1916-1917. — 

“Some  anxiety  was  caused  by  the  undoubted  presence  of 
Scarlet  Fever  among*  the  Chinese  population  during  the  spring 
months  (1917),  and  steps  taken  by  the  Municipality  by  means 
of  leaflets  in  English  and  Chinese,  to.  bring  home  to  residents 
the  need  for  care  in  order  to  prevent  the  spread  of  infection. 
The  actual  extent  of  the  prevalence  of  the  infection  in  the 
native  city  and  in  the  neighbouring  cities  of  Wuchang  and 
Hanyang,  was  difficult  to  gauge  as  cases  of  diphtheria  and  of 
simple  angina  were  also  occurring  about  the  same  time.  That 
the  scarlet  fe\Ter  was  of  a  malignant  type  was  shown  'by  the 
cases  actually  met  with.  Thus  a  Chinese  mother  and  child 
were  brought  into  the  Roman  Catholic  Mission  Hospital  one 
evening,  with  bad  throats  and  severe  rash,  and  both  died 
within  24  hours.  A  house-coolie  living  in  the  .British 
Municipal  buildings  was  taken  ill  and  died  within  four  days. 
A  compradore’s  child  in  the  German  Concession  was  taken 
ill  and  recovered,  but  the  compradore  caught  the  infection, 
and  died  after  a  very  few  days’  illness.  From  a  patient  in 
the  London  Mission  Hospital  the  English  nurse  in  charge 
unfortunately  contracted  the  infection  and  developed  a  very 
severe  attack,  and  died  in  five  days.  The  presence  of'  this 

\  d  e  a.  *  e  in  the  midst  of  a  great  Chinese  population,  new 
to  it  and  without  any  acquired  immunity  constitutes  a 
very  grave  problem,  especially  in  view  of  the  long  period 
during  which  the  disease,  is  contagious,  the  over-crowding  of 
Chinese  dwellings,  and  the  impossibility  of  adequate  isolation 
and  disinfection.  It  emphasises  the  undesirability  of’  crowd¬ 
ing  Chinese  tenement  dwellings  within  the  narrow  confines 
of  the  Concession,  for  if  the  infection  became  at  all  prevalent 
in  them  the  foreign  population  would  be  almost  certain  to 
suffer  severely  also,  especially  the  children,  who  are  more 
susceptible  than  adults.” 

I  have  been  in  practice  in  Hankow  since  March  1904, 
and  the  epidemic  above  mentioned  was  certainly  ihe  most 
severe  we  have  had  during  these  twenty  years,  but  sporadic 
cases  turn  up  nearly  every  winter.  We  do  not  see  many  cases 
among  Chinese,  but  those  seen  in  foreigners  can  generally 


1. 


9 


3. 


216  MANCHURIAN  PLAGUE  PREVENTION 

be  traced  to  a  Chinese  source  of  infection,  e.g.  a  Russian  child 

in  a  good  home  contracted  the  disease  about  a  year  ago.  and 

it  was  subsequently  found  that  a  jobbing  tailor  who  had  been 

■mg  in  the  house,  had  had  his  own  child  ill  with  the 
disease  at  home. 

^le  nbove  epidemic  was  the  first  appearance 
ot  .  K-arlet  Fever  in  Hankow  or  not,  I  am  not  quite 
certain,  but  I  rather  think  it  was  not.  I  remember 
before  that  time  a  British  'child  contracting  the 
disease  a  couple  of  days  after  its  father  returned  from 
a  visit  to  Shanghai,  hut  there  were  no  subsequent 
cases  ot  infection  from  this  child. 

fables  of  Scarlet  Fever  as  compared  with  other  com¬ 
municable  disease  I  am  sorry  I  have  not  got.  Han!:ow 
has  so  many  different  authorities  in  its  various  Con¬ 
cessions,  and  native  city,  that  there  is  no  central 
organisation  for  the  collection  of  such  data. 

Comparison  between  foreigners  and  Chinese  is  difficult 

owing  to  the  absence  of  statistics,  hut  personally  I 

iiaye  seen  more  eases  among  foreigners  than  amoim 
(nnie,f:e.  ^ 

Severity  among  Chinese  and  Foreigners?  Those  cases 
w  ich  hate  seen  among  Chinese  were  more  severe 
than  those  among  foreigners,  but  I  have  not  seen 

enough  to  be  able  to  express  much  of  an  opinion  on 
this  point. 

Scarlet  Fever  increasing  or  decreasing?  f  should 

say,  neither.  If  occurs  irregularly,  usually  during 
the  colder  months. 

Case  charts.  [  am  sorry  I  have  none  on  hand.  My 

partner  Ur.  Skinner  tells  me  a  case  he  had  last  spring 

m  a  voung  Englishwoman  showed  a  typical  chart" 

t  he  Russian  child  whom  I  attended  last  winter  had 

also  a  characteristic  temperature  curve,  somewhat 

prolonged  by  a  persistent  streptococcal  infection  of 
the  nose. 

1918 U  " Chan° '  Scarlet  Fever  was  »»rorant  in  this  centre  in 
“soaSf • q'  In,  ,!r  Rep0rt  for  1916-lr.  it  is  recorded  that 


4. 


5. 


6. 


T.  Kweichow. 

Kweichow.  A  few  cases  were  reported  here  in  1918. 
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Lanchowfu .  In  19.19:  “there  are  epidemics  occasionally 

0f . scarlet  fever.  It  is  surprising  that  it  should  he  regarded 

as  a' disease  newly  imported  to  China.  I  have  seen  it  'both 
in  Chinese  and  foreigners  in  far  inland  provinces.  Sometimes 
-we  seem  to  have  it  in  very  malignant  form.  (King,  (  .M.4. 
1919  p.  38.) 

Sining.  This  fever  never  leaves  us.  Every  autumn  and 
winter  finds  some  children  suffering,  but  every  few  years  it 
appears  among  us  in  a  more  malignant  form  and  <  uts  o 
children  in  large  numbers.  The  malignant  form  has  been 
prevalent  this  winter  and  hundreds  of  children  have  died. 
In  one  village  of  forty  families,  60  children  died.  (C.M.J. 
1916,  p.  392). 

K,  Chihli. 


Peking.  The  Government  Infectious  Diseases  Hospital 
was  established  in  1915  in  the  northern  section  of  the  capital. 
We  have  not  been  able  to  procure  any  published  statistics, 
but  Dr.  Yen  Chi-cluing,  the  Director,  has  been  kind  enough 
to  supply  the  following  private  information  in  form  of  a  table. 


Year 

— 

Sc 

X 

i 

Total 

Cured 

%  Cured 

Deaths 

%  Deaths 

Left  be¬ 
fore  time 

1915 

7M 

sF 

15 

6 

40.0 

9 

6O.0 

0 

1916 

110M 

94F 

204 

152 

75.0 

35 

n.o 

17 

1917 

38  M 

30F 

68 

46 

68.0 

17 

25.0 

5 

1918 

4M 

4F 

8 

6 

75.0 

1 

12.50 

1 

1919 

4  Ml 

OF 

4 

4 

100.0 

0 

0 

0 

1920 

SM 

6F 

14 

12 

86.0 

1 

7.0 

1 

1921 

41 M 

4 1  F 

82 

59 

72.0 

19 

22.0 

4 

1922 

89  M 

59  F 

148 

109 

73.0 

33 

23.0 

6 

1923 

51 M 

44F 

95 

77 

81.0 

18 

18.9 

0 

352M 

28SF 

638 

471 

73.8 

133 

20.8 

s  a  -/ 

■J-o  /o 

Private  practitioners  also  report  a  large  number  of  cases 
“every  year,  sometimes  mild  but  often  fatal.  The  laiter  aie 
usually  of  the  septic  type,  showing  marked  vomiting,  high 
fever,  headache,  led  tongue,  swollen  throat,  etc.  Complica¬ 
tions’  like  adenitis,  otitis,  nephritis,  rhinitis,  are  quite  com¬ 
mon,  but  rheumatisn,  myocarditis  or  endocarditis  is  rarely 
■encountered.  Scarlet  Fever,  because1  of  its  newness  and  withal 
virulence  among  the  community,  is  much  feared  by  the  well- 
to-do  classes,  but  so  far  insufficient  educational  work  has  been 
done  in  the  way  of  communal  hygiene,  and  the  disease  has 
lately  been  allowed  to  affect  all  classes. 


218 


MANCHURIAN  PLAGUE  PREVENTION 


Tientsin.  For  nearly  fourteen  years,  we  Lave  observed 
very  severe  cases  in  this  city  among-  both  wealthy  and  poor 
people.  Owing-  to  the  widespread  ignorance  and  supersti¬ 
tion  of  the  womenfolk,  even  aftei  having  undergone  a  general 
education,  infection  generally  spreads  from  child  to  child  in 
the  same  family  until  almost  every  one  is  attacked.  The 
constant  communication  between  the  children  and  servants  of 
the  locality  also  helps  to  spread  the  disease  broadcast.  Even 
adults  are  often  attacked  as  the  following  cases  show:  — 

a.  An  experienced  Chinese  old  style  physician  aged  62 
(whose  son  is  one  of  our  medical  officers)  attended  in 
Feb.  1923  the  family  of  the  late  Gen.  Chang  Hsun 
for  Scarlet  Fever.  He  himself  developed  high  fever, 
sore  throat,  headache,  swollen  glands  and  later 
nephritis,  etc.  Within  36  hours,  he  was  speechless 
and  delirious,  but  with  stimulants  and  serum  he 
gradually  recovered  after  4  months.  A  younger  son, 
seeing  the  serious  condition  of  the  father,  remained 
in  the  same  room  for  most  of  the  time  and  even  slept 
in  the  same  bed.  Three  days  after,  he  showed  all 
signs  of  a  severe  infection  with  vomiting,  pneumonia, 
etc.  and  died  the  same  evening. 

A  married  daughter  Caet.  28),  who  had  been 
nursing  the  father,  also  became  ill  and  returned  to 
her  house  with  shivering,  headache,  sore  throat,  dry 
cough  and  severe  vomiting.  Her  temperature  rose  to 
106  with  pulse  of  126,  when  the  rash  appeared. 
Serum  was  given  and  after  three  days  the  disease 
abated  and  she  slowly  convalesced.  Her  three  chil¬ 
dren,  though  isolated  early,  caught  the  infection, 
resulting  in  the  death  of  the  youngest. 

h.  Among  the  Chang  Hsun  family,  which  caused  the 
above  cases,  one  adult  lady  and  two  children  died, 
though  several  persons  were  sick. 

These  rapid  passages  were  duplicated  throughout  the  Tien¬ 
tsin  district  during  the  winter  of  tan. -Feb.  1923,  and  should 
give  a  serious  warning  to  those  in  charge  of  public  health 
work  regarding  the  need  of  establishing  more  hospitals  for  the 
proper  reception  and  care  of  such  cases. 

L.  MAXCIiURTV. 

From  Manchuria,  we  have  fuller  statistics.  The  South 
Manchurian  Railway  has  a  well  trained  staff  all  alon<>-  the 
line,  where  well-equipped  hospitals  aie  built.  Their  reports 
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therefore  provide  fruitful  study.  It  is  ascertained  that 
Scarlet  Fever  was  first  seen  in  1908.  In  1909  two  cases  appear¬ 
ed  in  the  Dairen  area,  (hen  a  few  more  along;  the  line.  Since 
then  sporadic  cases  have  been  frequent,  resulting  now  and 
then  in  small  epidemics.  From  1915  till  Feb.  1924  Dr. 
Tsurumi  was  the  Chief  Medical  ( Ifficer  of  the  Sanitary  Depart¬ 
ment,  and  to  him  we  are  obliged  for  the  following  information 
regarding*  conditions  along  the  South  Manchurian  Railway. 

In  a  report  published  in  the  Japanese  Journal  of  Thera¬ 
peutics  (Feb.  11,  1922)  Tsurumi  dealt  with  two  epidemics 
seen  by  him,  namely,  Jan. -July  191G,  when  11(8  cases  occurred, 

and  Jan. -July  1920,  when  137  cases  occurred.  The  accom- 
«/ 

panying*  two  tables  are  interesting:  — 


1911 

101 

cases  with 

‘>c 

deaths' 

(21.7%) 

1912 

158 

7  7 

4 

7  7 

(  2.5%) 

1913 

134 

7  7  7  7 

32 

7  7 

(23.8%) 

1914 

182 

y  y  y  y 

32 

y  y 

(17.6%) 

1915 

145 

7  7  5  ’ 

15 

7  7 

(10.3%) 

1916 

227 

7  7  7  7 

23 

7  7 

(10.0%) 

1917 

135 

7  7  7  7 

16 

7  7 

(11.8%) 

1918 

79 

7  7  7  7 

9 

y  y 

(  2.5%) 

1919 

88 

y  y  y ) 

i 

7  7 

(  7.9%) 

1249 

153 

12.2% 

A  .It. — None  of  the  patients  older  than  10  years.  Sept.  19 14— 
August  1916 — 163  cases  admitted  into  Hospital.  More 
than  half  under  5  years,  others  6-10.  More  females 
than  male.  This  corresponds  to  1914  London  statistics. 


1916.  1920. 


A  lbuminuria 

36,  i.e.  25% 

Albuminuria 

IS, 

i.e.  13.1%; 

Lymphademit. 

Lymphadenit. 

eery. 

35,  i.e.  24% 

eery. 

47, 

i.e.  34.3%' 

Otitis  media 

21,  i.e.  14.7% 

Otitis  media 

10, 

i.e.  7.3% 

Bronchitis 

11,  i.e.  7.7% 

Bronchitis 

23, 

i.e.  16.8%' 

Enteritis 

8,  i.e.  5.6% 

Nephritis 

15, 

i.e.  10.9%: 

Nephritis 

2,  i.e.  1.4% 

Uraemia 

1. 

i.e.  0.7%’ 

Rhinitis 

2,  i.e.  1.4% 

Haematuria 

‘ , 

i.e.  5.1%. 

I  Tticaria 

2,  i.e.  1.4% 

Others 

16, 

i.e.  11.7% 

Uraemia 

1,  i.e.  0.7% 

* 

Tsurumi’s  conclusions  aie  thus  summarised:  — 

1.  Out  of  143  cases  personally  seen,  all  but  three  had 
tonsillitis  and  angina. 
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2.  The  symptoms  were  severe  in  88,  mild  in  55.  En¬ 
larged  tonsils  predispose  to  severe  form. 

3.  Vomiting  and  diarrhoea  were  seen  in  the  early  stages 
in  one-third  eases. 

4.  Lymphadenitis  was  frequent  in  1920  epidemic.  Out 
of  1C  pus  examinations,  streptococci  were  seen  in  33 
(81.2%). 

5.  Anti-streptococcic  serum  produced  good  results.  Out 
of  16  cases  treated,  4  had  immediate  benefit  (25%), 
5  had  fair  benefit  (37.5%),  while  the  remainder  show¬ 
ed  little  reaction. 

6.  Sero-vaccine  was  found  satisfactory,  especially  in 
cases  with  severe  angina. 

7.  Among  99  admissions  into  Dairen  Hospital  in  1920, 
15  (15%)  shoved  kidney  complications.  For  three 
cases,  saline  infusion  combined  with  sodium  carbonate 
gave  excellent  results. 

Harbin.  The  following  figures  are  kindly  supplied  by 
Dr.  Shapiro,  in  charge  of  the  Harbin  Town  Infectious  Diseases 
Hospital  (mainly  for  Russians). 


Year 

w _ 

Total  admission 
Infectious  Dis. 

Scarlet  Fever 
cases 

Deaths 

1920 

377 

22 

1  (R) 

1921 

496 

36 

4  (R) 

1922 

739 

63 

5  (3R,  2C) 

The  only  two  Chinese  admitted  died;  evidently  they  only 
went  to  Hospital  after  all  hope  had  been  given  up  at  home. 

A  localised  outbreak  oceuried  in  1923-24  in  the  Refugee 
children’s  school  organised  by  Madam  d’ Anjou  (wife  of  the 
Commissioner  of  Customs).  A  short  interval  existed  between 
two  groups  of  cases,  namely,  the  first  lasting*  from  Nov.  11 
till  Nov.  17,  1923  during  which  4  out  of  86  children  were 
attacked;  the  second  from  Jan.  5th.  till  Jan.  19th.  1924  when 
13  were  attacked.  The  epidemic  was  mild  and  no  deaths 
resulted.  Several  teachers  and  attendants  complained  of  sore 
throat,  but  did  not  show  any  actual  disease. 

Our  Medical  Officers  saw  a  considerable  number  of  severe 
cases  among  Chinese  in  1923.  Among  these  was  the  family  of 
a  postal  clerk  (EukieiO  who  lost  all  his  three  children  (aged 
7,5,2)  within  the  short  space  of  4  days  (Nov.  25-28).  Two 
cases  were1  admitted  into  our  Hospital  on  Dec.  8,  1923,  received 
serum  treatment  and  both  recovered.  These  were  apparently 
infected  by  neighbouring  mild  cases. 
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The  son  (aet.  8)  of  a  prominent  French  resident  suffered 
from  a  mild  attack  of  scarlatina  in  1922.  Severe  Nephritis  and 
heart  weakness  later  appeared  aim  kept  on  for  months,  but 
patient  recovered. 


N  ewchwang ,  Dr.  Phillips  reported  a  considerable 
epidemic  in  1918,  when  many  foreign  families  were  attacked 
with  no  deaths,  as  wTeli  as  numerous  Chinese  cases  with  much 
fatality.  Since  then  only  rare  and  niild  cases  have  been  seen. 

Dalainor.  In  October  1923,  some  excitement  was  caused 
by  the  sudden  outbreak  of  Scarlatina  in  the  coal  mining 
village  of  Dalainor  where  pneumonic  plague  raged  violently 
in  1921.  Our  .Medical  Officer  Li  An  investigated  this  matter 
and  reported  as  follows  :  — 


Scarlet  Fexer  in  Dalainor. 

Russion  .  50  ,,  (5  deaths)  all  male. 

1923-1924  Chinese  .  1  case  (no  death) 


Sex.  35  male,  16  temale. 


Age 

1  y 

ear  . 

3 

11 

years 

}  .  2 

9 

5  J 

4 

12 

y  y 

.  0 

3 

y  r  . 

5 

13 

y  y 

.  1 

4 

y y  . 

5 

14 

y  y 

.  1 

5 

>  >  . 

9 

15 

y  y 

r> 

6 

? }  . 

1 

09 

yy 

.  1 

ty 

( 

yy  . 

3 

30 

y  y 

.  1 

8 

y  y  . 

5 

35 

y  y 

.  1 

9 

y  y  •  •  . 

5 

10 

y  y  . 

9 

hJ 

Incidence 

month  by  month 

> 

• 

Oct.  1923 

(19th)  . 

1 

case 

N  o  vein  ber 

9 

cases 

December 

7 

y  J 

January  1924 

30 

y  y 

February 

4 

y  > 

(iast 

case  Feb.  19.) 

Evidently 

the 

n  epidemic 

was  not 

very 

severe  both  among' 

Ch  inese  and  Russians. 


Antony.  Scarlet  Fever  was  noticed  almost  every  year 
usually  in  a  severe  form,.  The  Antung  Medical  Report  for 
1921  states:  “In  the  autumn  a  severe  epidemic  occurred  w'ltti 
severe  mortality  among  children.  In  one  family,  all  the 
children  died  within  a  few*  days.” 
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Talieiho.  This  northern  town  of  Manchuiia  was  invaded 
by  Scarlatina  for  the  first  time  in  October,  1923.  Our  Medical 
Officer  IV.  H.  Sliih  provides  the  following'  leport:  — 


During  the  months  of  October  and  November  I  saw  22 
cases  altogether,  including  both  Hospital  and  outside.  All  of 
them  were  children  ranging  from  2  to  10  years  of  age. 
Among*  the  22  cases  there  were  five  deaths  and  the  other  17 
cases  ran  a  comparatively  normal  course.  The  following 
description  roughly  represents  most  of  the  nan-fatal  cases: 

The  onset  is  sudden  with  vomiting,  headache  and  fever, 
followed  later  on  by  sore  throat.  On  the  following  day  the 
rash  appears  first  on  the  chest  and  abdomen  and  later  on 
extends  to  the  limbs  and  buttock.  The  face  is  flushed  and 
eyes  are  red.  Pulse  fast  and  full,  goes  up  to  104  or  105.  Urine 
scanty  and  cloudy.  Bowels  constipated.  This  generally  con¬ 
tinues  till  the  end  of  5  or  0  days  when  the  fever  subsides  and 
gradually  returns  to  normal  with  desquamation. 

In  one  malignant  case,  a  school  girl  of  8  years  old,  I 
noticed  that  ihe  onset  was  nearly  the  same  as  the  others,  but 
more  severe.  On  the  following  morning  the  rash  came  out 
abundantly  all  over  the  chest  and  abdomen  also  around  the 
buttock.  Within  a  few  hours  the  papules  were  full  of  pus, 
so  that  to  the  naked  eye  they  were  white  elevations  instead 
of  red.  In  the  afternoon  the  patient  was  delirious- and  died 
on  the  third  day. 


As  I  was  unable  to  obtain  either  anti-toxic  serum  or 
vaccine  in  Talieiho  and  Blagov eschensk,  I  treated  the  first 
few  cases  upon  general  principles,  i.e.,  well-ventilated  room, 
rest  in  bed,  light  diet,  and  painting*  of  tonsils  occasionally 
with  formalin  (1  in  200)  and  isolation. 

Later  on  through  the  kindness  of  Dr.  C.  S.  Lin  I  was  able 
to  obtain  some  anti-scarlatma  vaccine  from  Harbin,  f  tried 
it  on  four  cases,  both  of  whom  recovered,  and  also  gave 
prophylactic  injections  to  four  children. 

Of  the  five  fatal  cases,  two  were  girls  about  8  years  old 
and  died  on  the  3rd  and  5th  day  respectively.  The  other  three 
cases  were  a  boy  of  10  and  two  girls  of  2  years  old ;  all  died 
of  throat  complications  'following*  suppuration  of  cervical 
glands. 


M.  General  Conclusions. 

1.  Scarlatina  is  practically  absent  or  very  mild  in  South 
China,  not  unduly  severe  in  Shanghai  and  Central  Provinces, 
and  severe  in  the  North. 
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2.  i  he  disease  seems  to  be  comparatively  more  frequent 
among  westerners  residing  in  the  country.  In  the  north, 
■although  several  deaths  have  been  recorded  among  them, 
infection  is  usually  not  so  severe  as  among  the  same  classes  of 
Chinese.  the  statistics  of  missionary  families  compiled  by 
l)i.  Lennox  and  briefly  referred  to  elsewhere  in  this  article 
form  instructive  reading. 

.  ^le  sPe^ial  virulence  of  the  disease  manifested  when 
linese  ate  attacked  in  epidemic  form  may  be  explained  partly 
by  its  recent  introduction  into  the  country  before  any  natural 
immunity  is  yet  evolved.  But  the  example  of  Japan,  which 
owing  to  her  complete  hospitals  and  thorough  system  of 
notification  and  isolation  has  only  allowed  a  mild  and  infre¬ 
quent  form  to  appear  among  the  people,  is  sufficient  to  teach 
the  responsible  authorities  in  China  the  best  and  quickest  way 
ot  subduing  the  disease. 

4.  Where  septic  conditions  exist,  treatment  with  a  com¬ 
bination  of  anti-streptococcic  serum  and  diphtheria  antitoxin 
often  produces  satisfactory  results.  Hut  in  view  of  the  rapid 
pi  ogress  0;t  the  disease  m  individual  patients,  this  method 
must  be  applied  at  the  earliest  possible  opportunity. 

5.  From  recent  investigations  upon  the  bacteriology  of 
•  yilet  lever  especially  by  Drs.  George  and  Gladys  Dick, 
it  seems  that  two  substances  of  the  nature  of  toxins'  plav  an 
essentml  part  m  the  morbid  phenomena  of  the  disease,  and 
that  these  toxins  may  be  neutralised  by  antitoxins,  thus,  brim- 
ing  us  nearer  to  a  condition  familiar  in  Diphtheria.  Further 
the^  injection  of  scarlet  fever  toxin  may  provide  a  method  for 

d  vidifals  H  V€en  susp?PHble  and  lion-susceptible  in. 
D?phtheiia  ^  SaMe  W8y  fhat  the  Rchi<*  test  has  done  in 

TSTorfb  ru Vith  the  of  material  at  hand  in 

1.01  th  (  hi n a,  especially  Peking  and  Tientsin,  it  is  hoped  that 

n  en  of”  ™SIve  research  W0lli  “ay  be  carried  out  by  trained 

c  n  t2  "!-<hel'e  n0t  afew  n(>"  -  Only  by  such  means 
‘  the  peculiar  conditions  m  this  region  be  satisfactorily 

udied  wilh  benefit  to  both  foreigners  and  Chinese. 


Yang  I  ing-k u.ang ,  m.d.  (Detroit), 

(Sen .  M e<t .  ( )ff .  N ewch trail//.) 

,W.  H.  Sftih,  m.j).  (Hongkong), 

(Jtes.  Med.  Officer ,  Taheiho.) 


MAN  CHIT  III  AN  PLAGUE  PEE  VENT  ION 

COMPARATIVE  STUDY  OF  SE  ROD  i  AG  NOS  IS 

IN  SYPHILIS. 


It  is  universally  known  that  t lie  W  lassermann  test  in  the 
serodiagnosis  of  syphilis  holds  a  very  impoitant  posit  loin  m 
ascertaining  the  condition  of  a  syphilitic  patient  who  is  under¬ 
going  treatment.  But  the  procedure  for  the  Y\  assernrann  test 
is  so  complicated  that  it  cannot  Lie  relied  upon  unless  the  test 
is  done  m  the  hands  of  experts,  as  it  has  been  stated  by  Boas  A 
'‘Die  Serodignostik  der  Syphilis  (Wassermann  test)  karm 
keineswegs  jedem  praktisclien  Arzt  in  die  ITaende  gegeben 
werden.  Es  ist  daher  durchaus  notwendig,  die  Untersuchung 
geeigneten  Zentraldiagnosestatienen  zu  ueberweisen.”  What 
Boas  said  is  quite  obvious;  therefore,  within  the  last  few 
years  there  have  been  various  attempts  to  simplify  this  test 
so  as  to  make  it  handy  for  clinicians,  but  so  far  nobody  has 
vet  succeeded.  * 


On  the  other  hand,  certain  observers  have  worked  along 
the  line  of  ]  recipitation.  As  this  procedure  is  very  much 
simplified,  therefore  many  attempts  have  been  made  to  replace 
the  Wassermann  test;,  e.g.,  Michaelis  and  Eornet-Scheres- 
chewsky  ring  tests,  the1  lecithin  reaction  of  Porges-Meier, 
Teruruchi-Toyoda’s  Knorin  test,  Plausnei ’s  distilled  water 
test,  and  Landau’s  lodreaction,  etc.,  which  need  not  all  be 
detailed  here,  aie  not  at  all  universally  applied. 

Since  1917,  Meinicke  and  Sachs-Georgi  discovered  the. 
two  precipitation  tests,  which  possess  the  advantage  of  being 
very  simple,  and  various  authorities  have  confirmed  the  fact 
that  its  value  is  about  the  same  as  the  \S  assermann  test.  The 
theory  of  these  tests  has  also  been  thoroughly  investigated,  and 
therefore  it  is  expected  that  these  tests  will  be  universally 
adopted  in  the  near  future. 

In  Japan  Kohavashi,  Taoka,  and  Nishimura  also  discover¬ 
ed  a  ring  test.  The  results,  when  compared  with  the  Wasser¬ 
mann  and  Sachs-Georgi  tests,  have  been  very  satisfactory. 

When  I  was  in  Kitasato  Institute,  Japan,  I  made  a  com¬ 
parative  study  of  the  Wassermann  test,  the  Kobayashi-Taoka- 
Nishimura  test. 


The  following  technique  was  adopted  with  the  results 
obtained  therefrom: 


1.  Baas.  Die  Was&ermann’sche  Reaktion,  1922. 
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TECHNIQUE. 

For  details  of  these  tests,  one  must  refer  to  reference 
books;  important  points  only  are  mentioned  here. 

The  Wassermann  Test  (Kitasato  Institute  Method)1 

Antigen.  Take  0.5  e.e.  of  the  ten  times  diluted  cholesteiinized 
alcoholic  extract  of  guinea  pig'  heart. 

Complement .  Take  0.5  e.e.  i res k  guinea  pig’s  blood  serum 
which  lias  been  previously  diluted  to  10-14  times 
according*  to  the  strength. 

Patient  Serum.  Inactivated  by  56°  C. 

Put  0.2  e.e.  of  the  inactivated  patient  serum  in  the 
first  tube  and  half  of  the  amount  of  the  first  tube 
into  the  next,  tube,  and  so  on  until  the  sixth  tube  is 
reached.  When  the  above  three  are  well  mixed  add 
physiological  saline  to  each  tube  in  order  to  make  up 
to  1.5  c.c.  in  each  tube.  Put  into  the  incubator  for 
one  hour,  then  take  out  and  add  0.5  c.c.  of  o%  sheep's 
corpuscles  suspension  and  0.5  c.c.  of  800-1600  luemoy- 
tic  amboceptor.  This  is  then  put  back  again  into 
the  incubator.  At  the  end  of  two  hours  it  is  taken 
out  and  the  result  read.  Then  place  it  in  the  ice 
chest  and  reread  on  the  following*  morning. 

The  Sachs -Gear  pi  Test2 

The  antigen  for  this  test  is  well  described  in  the  original 
article. 

The  antigen  I  used  in  my  experiments  was  made  as 
follows  : 

Take  alcoholic  extract  of  bullock’s  heart  and  dilute  it.  tour 
times  with  alcohol.  To  10.0  c.c.  of  the  diluted  extract  add 
0.45  of  1%  cholesterin,  but  the  strength  should  he  such  that 
its  result  must  be  identical  with  that  of  the  Wassermann  rear- 
tion . 

Dilute  the  inactivated  patient’s  serum  ten  times  with 
physiological  saline  and  put  1.0  c.c.  of  the  diluted  serum 
i n  g  a  test  tube  used  for  precipitation.  Then  add  0.5  c.c. 
diluted  antigen  (1  c.c.  antigen,  5  c.c.  physiological  saline). 

1.  Takano-Kanai,  Ninsho-Jikken-Biseibutsiui-Gaku. 

Kobayashi,  Chugwai-Iji-Shinpo,  No.  951. 

2.  Arbeiten  a.  d.  institut  f.  experirnentallen  Therapie  u.  d.  Georg 

Speyer-Hause  zu  Frankfurt  a.m.  Heft,  10,  1920. 

Rubinstein,  Traite  pratique  de  serologie  et  de  serodiagnostic,  1921. 
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Put  into  tli©  incubator  at  37°  C.  for  on©  night,  and  read  the 
result  on  the  following  morning.  (Control  is  made  according 
to  the  original  method.) 

The  King  Test  of  Kobayaslii-Taoka-]\isliiinura 2 
The  antigen3  is  prepared  by  adding  0.18  of  1%  cholesterm 
to  1  c.c.  alcoholic  extract  of  'bullock’s  heart.  (The  strength 
of  the  antigen  should  he  such  that  its  result  must  be  identical 
with  that  of  the  Wassermann  test.) 


The  percentage  of  various  constituents  in  the  antigen 
should  be  ascertained  before  the  test.  Before  performing  the 
test,  the  antigen  rs  diluted  ten.  times  with  physiological  saline. 

Put  a  certain  amount  of  the  inactivated  patient’s  serum 
into  an  Uhlenhuth’s  test  tube  or  a  smaller  test  tube.  Hold 
(he  tube  slantwise  and  let  the  antigen  flow  in  slowly  along 
the  wet  place  at  the  side  of  the  tube,  so  that  the  serum  and 
the  antigen  are  on  the  two  planes  with  the  serum  below  the 
antigen.  The  technique  for  this  test  is  identical  with  the 
Heller’s  test  for  albumen  in  urine. 


When  the  instillation  of  the  antigen  is  finished  it  is 
aced  inside  an  incubator  at  37°  0.  for  two  hours.  Then 
take  out  and  read  the  result.  (11  is  advisable  to  put  the  tube 
at  room  temperature  for  ten  minutes  after  it  has  been  taken 
out  of  the  incubator,  as  the  result  wrll  come  out  better.) 
(Control  is  made  according  to  the  original  method.) 


Positive  serum  gives  a  white  ring  at  the  junction  of 
the  serum  and  antigen.  The  thickness  of  this  indicates  the 
servity  of  the  case. 


The  following  signs  are  used  to  indicate  the  servity  of  the 
serum  : 


fff  =  Strong  positive  reaction, 
-ft*  =  Positive  reaction 
+  =  Weak  positive  reaction. 
—  =  Negative  reaction. 

±  H  o  u  bt  f  u  1  r  eac  t  i  o  n . 


The  Various  Points  to  Be  Observed  in  Performing  Pre¬ 
cipitation  Tests.  Although  the  technique  for  the  Ring  and 
Sachs-Georgi  tests  is  simple,  still  unreliable  results  have  been 
obtained  through  negligence  of  minor  points.  Therefore,  the 
technique  and  observations  are  equally  important. 


2.  Sailcin-Galcu-Zashi ,  May,  1921. 

Keio-Igak u-Zashi,  Vol.  II,  No.  2. 

3.  My  own  antigen,  which  also  shows  favorable  results,  will  be 
published  later  on. 
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The  T  arious  Points  to  Be  Observed  in  Doing  the  Precipitation 

Test. 


1.  The  fresher  the  serum  f lie  better  the  result,  as  old  serum 
undergoes  certain  changes  which  will  affect  the  reaction. 
This  is  especially  to  he  guarded  a, gainst  in  the  summer, 
as  the  bacterial  growth  is  so  easy  and  abundant. 

2.  Acid  and  alkali  affect  this  reaction  very  much,  therefore 
the  various  glass  tubes  employed  should  be  clean  and  dry. 

3.  In  performing  the  ring  test,  the  column  of  antigen  in  the 
tube  should  be  higher  than  that  of  the  serum,  otherwise 
not  only  will  the  result  be  made  hard  to  read,  but  even 
the  slightest  shaking  will  mix  them  together. 

4.  In  performing  the  ring  test  the  tube  should  be  shaken 
several  times  after  patient’s  serum  is  put  inside,  so  as  to 
wet  the  wall  of  the  tube  and  make  the  antigen  flow  down 
gently  to  avoid  mixing. 

5.  In  case  the  serum  is  blood  stained,  the  ring  test  will  be 
obscure  and  can  only  be  made  out  by  experts. 

6.  In  diluting  the  antigens  for  the  above  two  tests  (Eing  and 
Sachs-Georgi),  the  technique  and  amount  of  dilution  will 
affect  the  result  very  much.  This  has  been  stated  by 
various  experts.  Therefore  it  should  be  done  according  to 
the  original  method. 

T.  In  performing  the  Sachs-Georgi  test  occasionally  self- 
precipitated  granules  are  met  with,  and  so  cause  mistakes. 
The  following  points  will  serve  to  make  a  clear  diagnosis : 

a.  In  a  positive  reaction  the  color  of  the  solution  is  lighter 
than  that  of  the  control.  The  granules  are  small  and 
uniform,  but  in  self-precipitated  reactions  the  granules 
are  not  obtained  by  the  interaction  of  serum  and  antigen, 
so  the  color  of  the  solution  is  identical  with  that  of  the 
control.  The  granules  are  irregular  in  size  and  shape. 

h.  In  case  the  result  cannot  be  ascertained  by  the  above 
method  proceed  as  follows : 

Take  a  typical  positive  tube  as  control  and  add  NaOH 
solution  to  both  tubes  until  the  strength  of  the  NaOH 
alkali  grade  reaches  -IL  The  true  granules  will  dis¬ 
appear,  while'  the  false  ones  can  only  be  dissolved,  after 
adding  a  much  stronger  NaOH  solution. 

Comparative  Results  of  11  as  sermon  n ,  Sachs-Georgi  and 

Ring  Tests.  The  following  signs  are  used  to  indicate  the  result 

of  these  three  tests:  4-  =  positive'  reaction,  —  =  negative 

reaction,  and  +  =  doubtful  reaction. 
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A .  Comparative  Results  of  the  11  assermann  one!  Rang  Tests. 

Table  I 

+  + 


IF  asser  maim 
Ring  Test 
No.  of  Sera 


156 


±  ±  -  + 
+  +  i 

5  8  10  5 

doubtiul,  *28 


+  - 

12  343 


different  result,  16 


similar  result,  499 

Total,  543  cases. 

From  Table  I,  we  obtained  from  the  Wassermann  test 
and  the  ring*  test  92%  with  similar  results,  3%  with  opposite 
results,  and  5%  with  doubtful  results.  But  those  with  doubtful 
results,  either  from  the  Wassermann  test  or  the  ring  test,  have 
to  the  reexamined.  Therefore,  from  the  reexamined  doubtful 
cases  adding*  up  to  92%,  we  get  97%  of  similar  result. 

B.  Comparative  Results  of  the  Wassermann  and  Sachs-Georgi 

Tests. 


W  assermann 
Sachs-Georgi  Test 
No.  of  Sera 


+ 

+ 

150 


Table  It 

-r  + 


1 


O 

O 


±  - 

+  ± 

10  10 


±  +  - 
3  15  337 


doubtful,  26 
different  result,  30 


similar  result,  489 

Total,  543  cases. 

From  Table  II,  we  obtained  from  the  Wassermann  test 
and  the  Sachs-Georgi  test  90%  with  similar  result,  6%  with 
opposite  results,  and  4%  with  doubtful  results.  Calculated 
according*  to  the  previous  method,  we  get  94%  of  similar  result. 

C.  Comparative  Result  of  the  Sach s-Geor gi  and  Ring  Tests. 

Table  III 


Sachs-Georgi  Test 
Ring  Test 
No.  of  Sera 


+  +  i  i 

+  —  —  +  +  + 

145  22  8  4  12  4 


341 


doubtful,  28 


different  result,  29 


similar  result,  486 

Total,  543  cases. 
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From  Table  III,  we  obtained  from  1  lie  ring  and  tlie 
Saclis-Georgi  test  90%  with  similar  result,  5%  with  apposite 
result,  and  5%  doubtful.  Total,  95%  of  similar  result. 


A  Summary  of  the  Results. 


X O.W  let  us  compare  t lie  above  results.  The  ring  test 
coi responds  with  the  Wassermann  test  very  closely,  as  there 
is  only  3%  of  different  results;  even  then,  a  certain  amount  of 
the  sera  used  in  the  above  tests  are  rather  old  and  unfit  for 
the  ring  test. 

According  to  the  report  first  issued  by  Kobayaslii,  Taoka, 
and  Nishimura,  out  of  seventeen  hundred  cases,  85%  were 
identical  with  the  Wassermann  test.  Rut  later,  and  with  the 
addition  of  the  right,  amount  of  cholesterin,  the  result  comes 
out  very  much  better  (please  refer  to  their  recent  reports). 
Hayao  and  Kin  made  a  thorough  examination  of  the  serum 
of  dementia  paralytica  patients  and  the  result  obtained  was 
97%  similar  to  the  Wassermann  test.  Therefore,  in  taking 
the  mean  of  the  two,  the  result  comes  to  91%. 

However,  I  also  obtained  excellent  results  on  the  Saehs- 
Georgi  test,  winch  nearly  corresponds  with  the  ring  and  Was¬ 
sermann  tests.  Undoubtedly  it  is  a  good  test.  The  results 
obtained  by  Georgi  from  Nathan,  Maude  in  a  urn ,  and  Liipp  and 
some  other  twenty  odd  experts,  totally  comes  to  12,12/  cases. 
The  average  comes  to  92.44%.  The  results  obtained  by  Koba- 
yaslii  from  Hubschmann,  Stempel,  and  Messersclimid,  etc., 
combs  to  87.2%.  The.  result  of  Kobayaslii,  Taoka,  and  Aishi— 
mum  comes  to  8G%.  The  result  of  Taniguchi  is  90%.  1  rom 

this  we  know  that  the  similarity  of  the  Saehs-Georgi  and 
Wassermann  tests  comes  to  85.90%,  while  my  results  came  to 
90%. 

After  referring  to  the  reports  of  the  above-mentioned 
observers  and  my  own  results,  the  identity  oi  the  three  tests 
reaches  above  90%.  Therefore  the  two  precipitation  tests  are 
not  at  all  below  the  value  of  the  Wassermann  test.;  moreover, 
from  my  own  experience  it  seems  that  the  value  of  the  Sachs- 
Georgi  reaction  is  slightly  below  that  of  the  ring*  test. 


Can  Clinicians  Apply  the  Precipitation  Tests? 

The  Wassermann  reaction  is  so  complicated  with  regard 
to  its  technique,  materials,  and  control,  etc.,  that  it  can  only 
be  done,  by  specialists.  Therefore  it  is  impractical  for  clinic¬ 
ians.  Though  the  value  of  the  Ring  and  Saehs-Georgi  tests 
is  not  identical  with  that  of  the  \\  assermann  reaction,  yet 
they  are  very  simple;  consequently,  they  are  indispensable  for 
linicians  in  the  serodiagnosis  of  syphilis. 


c 
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As  regards  the  choice  of  these  two  methods,  it  all  depends 
upon  one's  inclination,  but  according  to  my  experience  I 
rather  prefer  the  ring  test,  because  : 

1.  It  is  easy  to  observe. 

2.  The  procedure  is  simpler  and  can  he  done  within  a 
short  time  (two  hours). 

3.  Comparatively  the  results  are  more  reliable. 

I  am  very  much  indebted  to  Professor  S.  Hata  and  Dr. 
K.  Taoka  for  the  valuable  help  they  rendered  me  in  making 
the  above  experiments  possible. 

Li  Ax,  m.d., 

Parasitologist  and  Res.  Med.  Off.,  Manchouli . 
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SUMMARY  OF  PLAGUE  EXPERIMENTS  ON  THE  LICE  OF 

TARABAGANS. 


It  is  proposed  that  a  summary  of  the  results  of  extensive 
plague  experiments  on  the  louse  of  the  tarabagan  be  set  down 
here.  The  detailed  article  has  been  sent  to  Germany  and 
will  be  published  in  the  scientific  journals  of  that  country. 

Only  'brief  statements  and  conclusions  will  be  found  in 
the  fallowing  paragraphs,  but  because  the  data  might  throw 
some  light  on  the  whole  plague  and  tarabagan  problem,  it  was 
thought  worth  while  to  record  them  in  these  pages. 

1.  The  louse  of  the  tarabagan  ( Linognathoiaes  spec.)  can 
suck  the  blood  of  man,  the  ground  squirrel  and  the  guinea-pig, 
but  will  not  live  on  a  strange  host  for  any  length  of  time. 

4  experiments  :  Ten  lice,  collected  from  a  healthy  tara¬ 
bagan,  were  starved  for  1-5  days  and  were  put  on  the  fore-arm 
of  a  man.  A  large  percentage  of  them  drew  blood.  The 
electric  light  did  not  disturb  the  act  of  biting  which  lasted 
half  an  hour.  The  bite  of  the  lice  did  not  cause  much  itchmgr 
but  a  female  volunteer  exposed  to  their  bite  said  the  sensation 
was  disagreeable.  It  was  observed  that  the  lice  often  voided 
faeces  in  the  act  of  biting. 

Tarabagan  lice,  placed  on  healthy  guinea-pigs,  entirely 
disappeared  after  a  few  weeks. 

2.  AVlien  the  host  dies  the  louse  of  the  tarabagan  quickly 
passes  on  to  another  host. 

1  experiment :  Lice  were  put  on  a  dying  guinea-pig. 
After  its  death,  the  lice  had  all  left  and  gone  over  to  a  living 
guinea-pig  kept  in  the  same  cage. 

3.  Plague  bacilli  when  sucked  into  the  stomach  of  the 
tarabagan  louse  grow  rapidly  in  clusters  and  finally  fill  up  the 
lumen  of  the  stomach. 

Observation  :  Four  hours  after  the  ingestion  of  the  plague 
infected  blood,  the  growth  of  the  bacilli  could  be  observed. 
The  accumulation  of  the  plague  bacilli  clusters  was  to  be  seen 
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in  the  central  part  of  the  stomach  where  the  blood  was  prob¬ 
ably  in  stagnation,  while  in  the  periphery  the  same  organisms 
grow  in  a  diffuse  manner,  due  probably  to  the  disturbing 
peristalsis  of  the  stomach  wall. 

Phagocytosis  was  seldom  seen.  The  bacilli  showed  bipolar- 
staining  and  no  involution  forms  were  encountered. 


4.  Two  or  three  days  after  the  ingestion  of  plague  blood, 
the  tarabagan  louse  dies  of  infection,  while  healthy  lice  may 
live  up  to  10  days  or  longer  when  kept  on  a  few  hairs  in  test 
tubes  and  at  room  temperature. 

Experiment :  As  the  result  of  numerous  experiments,  one 
can  state  with  certainty  that  all  lice  die  after  once  ingesting 
plague-infected  blood.  The  so-called  self-cleaning  was  never 
observed.  However,  investigations  with  plague  infected  lice 
biting  healthy  or  immunized  tarabagans  were  not  carried  out. 


5.  The  dead  plague  infected  lice  are  distinguished  by  a 
dark  red  colour,  and  in  transmitted  light  by  a  light  red  colour. 

Observation  :  Microscopically,  dark  brown  sediments  of 
haemoglobin  were  seen  in  all  parts  of  the  body  as  well  as  in 
the  intestinal  tract.  The  trachea  was  of  the  same  colour  and 
was  most  distinct,  so  that  the  finest  ramifications  were  clearly 
seen. 

In  the  intestinal  tract,  clusters  of  virulent  plague  bacilli 
were  found  in  pure  culture. 

No  plague  bacilli  were  ever  discovered  in  other  parts,  of 
the  body. 

6.  The  faeces  of  the  lice  contain  plague  bacilli  in  pure 
culture. 


Observation  :  The  bacilli  were  tightly  packed  in  large 
clusters  so  that  only  at  the  periphery  were  bipolar-stained 
bacilli  seen  at  all  distinctly. 

7.  The  alimentary  canal  of  the  healthy  louse  is  nearly 
always  sterile. 


Observation  :  In  the  histological  investigation,  serial 
sections  of  over  100  partly  healthy  and  partly  plague-infected 
lice  w  ere  made,  but  only  on  one  occasion  was  a  small  lump  of 
slender  fusiform  bacilli  (40  microns  in  diameter)  seen  in  the 
stomach  of  an  infected  louse. 


8.  Cocciform  micro-organisms  are  found  in  the  ovarian 
ducts  of  both  healthy  and  plague-infected  lice  of  the  tara- 
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bagan,  but  never  in  tlie*  intestines.  These  micro-organisms  are 
not  pathogenic  to  guinea-pigs. 

2  experiments:  Pure  cultures  of  these  cocci  were  easily 
•obt a i n ed  as  foil o\v s  :  — 

(S  lice,  collected  from  healthy  tarabagans,  were  washed 
successively  with  10%  acetic  acid,  10%  sodium  carbonate,  and 
thoroughly  in  six  dishes  ol  sterile  normal  saline,  lhey  were 
then  ground  up  and  the  resulting  juice  was  inoculated  on  agar. 
Guinea-pigs  were  infected  with  a  large  quantity  of  these  germs 
in  pure  culture,  but  they  did  not  fall  sick. 

9.  After  the  death  of  the  infected  lice,  the  plague  bacilli 
in  the  intestines  do  not  show  any  involution  forms  until  about 
the  5th  day. 

Observation:  Before  the  5th  day,  the  plague  bacilli 

were  highly  virulent,  and  it  was  only  after  that  time  that 
the  virulence  diminished  and  involution  forms  were  observed. 

10.  Plague- infected  lice  collected  from  the  dead  tara- 
bagan  were  seen  to  be  infectious  at  least  13  days  afterwards, 
though  they  were  not  protected  from  light  or  desiccation. 

Experiment :  The  lice  collected  after  the  death  of  the 

plague  infected  animal  were  kept  in  Petri  dishes.  At  fixed 
periods  emulsions  of  5-30  ground-up  lice  were  injected  either 
subcutaneously  or  intracutaneously  into  guinea-pigs  • — 


Time  of  injection 
after  collecting  the 
lice  from  dead  host 
in  days 

Number  of  lice 
emulsified 

Time  of  death  of  guinea-pigs 
in  days 

Subcutaneous 

Intracutaneous 

1 

3 

6 

3 

5 

4 

5 

13 

23 

12 

4  1 

25 

30 

alive 

alive 

11.  By  placing  40  lice  collected  24  hours  previously  from 
a  dead  plague-infected  tarabagan  on  a  healthy  sisei  (Spermo- 
philus  Evers manni ,  Brandt),  one  can  infect  it  with  plague. 


1  experiment :  The  sisei  succumbed  to  bubonic 
150  hours  after  the  lice  were  put  on  its  neck.  Plague 
were  found  in  its  bloody  nasal  mucus  two  days  before 


plague 

bacilli 

death. 
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The  faeces  contained  highly  virulent  plague  bacilli. 

12.  Ten  tarabagan  lice,  whose  mouth  organs  are  smeared 
with  a,  virulent  agar  culture  of  plague  bacilli,  remained 
healthy. 

13.  Whilst  probably  all  experiments  of  plague  infected 
lfce  undergo  changes  described  in  paragraph  5,  only  one  out 
of  many  experiments  carried  out  with  B.  anthraeis  showed 
similar  phenomena.  In  the  alimentary  canal  of  this  louse, 
the  anthrax  bacilli  were  seen  to  have  multiplied  considerably. 

14.  The  results  of  the  observations  outlined  in  Paras.  9 
and  10  are  in  accord  with  those  obtained  by  McCoy  with  the 
louse  of  Citcllus  beecheyi. 


H.  Jettmar,  m.d.  (Wien), 

Serologist  to  ike  Service. 
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HOW  I  BUILT  HOSPITALS  IN  CHINA. 

With  5  photographs. 


I  have  often  been  asked  to  place  on  record  an  account 
of  the  method  by  which  1  have  established  the  series  of 
hospitals  in  various  parts  of  the  country,  especially  in  view 
of  troublous  times  through  which  China  has  passed  during 
the  last  dozen  years.  Before  doing  this  a  few  words  of  intro¬ 
duction  may  be  necessary. 

The  year  1905  saw  a  great  movement  among  all  classes 
of  Chinese  to  follow  the  progressive  ways  of  the  west.  The 
Imperial  authorities  of  Peking  decided  to  adopt  a  Constitu¬ 
tional  form  of  government  and  so  despatched  a  Commission 
headed  by  Viceroy  Tuan  Eang  with  a  staff  of  over  fifty  persons 
to*  different  countries  of  the  world  to  study  the  question.  In 
Tientsin,  Viceroy  Vuan  Shih  Kai  had  accomplished  spendid 
results  in  military,  educational  and  commercial  affairs  through 
the  assistance  of  keen,  experienced,  western-trained  men, 
headed  by  Mr.  Tong  Shao  Vi.  The  Imperial  Army  Medical 
College  had  just  been  started  for  the  training*  of  medical 
officers  for  his  model  army.  I  was  then  in  the  Straits  Settle¬ 
ments  having  returned  from  England  and  Europe  three  years 
previously.  Thanks  to  the  recommendation  of  my  old  friend, 
Admiral  Cheng  Pi  Kwang*  (who  w*as  later  on — 1917 — assassin¬ 
ated  by  the  agents  of  militarists  in  Canton),  I  was  asked  to 
come  up  to  the  north  and  assist  in  the  organisation.  I  decided, 
however,  toi  take  a  flying  trip  to  England  and  Germany  and 
study  at  first  hand  the  methods  adopted  iby  the  Royal  Army 
Medical  Corps  in  London  and  also  by  the  General  Staff  in 
Berlin.  Here  1  staved  for  six  months,  and  then  returned  to 
China  in  October  1908,  only  to  learn  that  Viceroy  Yuan  Shih 
Kai  had  received  Irish  promotion  to  Peking  as  one  of  the  Grand 
Councillors,  and  that  both  the  Empress  Dowager  and  the 
Emperor  Kwang*  Hsu  had  recently  died  within  a  few  hours  of 
each  other.  Instead  of  my  would-be  patron  Yuan  Shih  Kai,  I 
found  the  powerful  General  Tieh  Liang,  his  great  rival  (who 
died  in  1920)  installed  at  the  War  Office.  Fortunately,  his 
right-hand  man  was  Admiral  Tan  Hsueli  Heng,  who  as  junior 
officer  to  my  uncle,  Captain  Lin  Kuo-chang,  was  in  England 
during  the  years  1896-99  superintending  the  construction  of 
Chinese  warships  at  British  shipyards.  Through  his  efforts,  I 
obtained  an  interview  with  General  Tieh  Liang  and  also  my 
appointment  as  Vice-Director  of  the  Imperial  Army  Medical 
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College.  Whatever  on  may  say  against  the  dilatori¬ 
ness  or  incompetence  of  Manchus,  one  lias  to  confess  that 
no  finer  or  more  courteous  types  of  gentlemen  existed  in  China, 
and  such  men  as  Tieh  Liang,  Yin  Chang,  Prince  Chun  (the 
Prince  Regent,  1908-11),  Hsi  Liang  (Viceroy  of  Manchuria, 
1908-11),  could  not  be  equalled  anywhere  in  the  world  for 
their  kindness  to  strangers  and  juniors. 

I  assumed  my  new  duties  as  Vice-Director  of  the  Medical 
College,  then  situated  at  Tientsin,  in  November  1908,  my 
immediated  superior  being  Dr.  Hsu  Hua-ching.  The  teachers 
were  mostly  Japanese,  who  lectured  in  their  language  either 
direct  or  through  interpreters.  But  the  greatest  handicap  to 
success  lay  in  the  absence  of  a  proper  hospital,  where  the 
students  could  be  taught  clinical  work.  The  only  institution 
available  was  a  small  hospital  situated  in  the  centre  of  the 
city  with  a  few  beds,  ill  kept  and  poorly  managed.  Hence 
during  my  three  years  at  Tientsin,  I  made  frequent  trips  to 
Peking  and  interviewed  successive  Ministers  and  Vice-  Minis¬ 
ters  of  War  toi  plead  for  the  establishment  of  a  modern  well- 
equipped  hospital,  where  not  only  could  students  be  efficient¬ 
ly  trained,  but  soldiers  could  be  properly  cared  for  and  the 
graduate  medical  officers  continue  their  practice,  so  as  to  be 
ready  for  all  emergencies. 

But  my  words,  fell  on  deaf  ears,  and  though  plenty  of 
money  was  found  for  uniforms  and  ammunition,  none  could 
be  spared  for  a  hospital.  As  a  last  resort,  I  asked  for  the 
construction  of  a  model  hospital  to  care  for  the  twenty  thousand 
odd  Imperial  troops  stationed  in  the  capital,  but  even  this 
was  not  granted.  One  of  the  excuses  was  that  our  Chinese 
soldiers,  like  our  Chinese  people,  did  not  care  for  western 
medicine,  but  my  seniors  forgot  that  in  time  of  war  native 
treatment  would  be  of  no.  use,  and  the  few  western-trained 
men  in  the  army  without  regular  practice  could  not  cope 
with  emergencies.  Tip  to  this  day,  in  spite  of  revolutions 
and  successive  interprovincial  strifes,  no.  military  hospital 
worthy  of  the  name  is  as  yet  established  in  the  capital  and 
as  a  result  mission  hospitals  or  charitable  hospitals  like  Dr. 
Gray’s  and  the  Union  Medical  College  are  frequented  by  men 
in  uniform  for  ailments  which  should  be  treated  by  their 
own  medical  attendants. 

It  was  not  until  the  great  Manchurian  Plague  of  1910-11 
and  its  aftermath — the  International  Plague  Conference  held 
in  Mukden  under  my  Chairmanship  in  April  1911 — that  an 
opportunity  came  for  the  realisation  of  my  ideals.  Among 
the  resolutions  passed  by  that  Conference  of  eleven  nations, 
were  the  following:  — 
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13.  The  need  for  isolation  of  pneumonic  plague  patients 
being  uigent,  permanent  isolation  hospitals  should 
be  available.  Such  isolation  hospitals  should  admit 
of  individual  isolation,  be  of  rat-proof  construction, 
and  be  capable  of  easy  disinfection. 

42.  A  permanent  sanitary  nucleus  should  be  formed, 
capable  of  rapid  expansion  in  time  of  plague,  and 
a  list  should  be  drawn  up  of  medical  officers  who 
could  be  sent  immediately  to  the  affected  area  oil 
the  outbreak  of  plague. 

44.  With  the  view  of  giving  effect  to  these  recommenda¬ 
tions,  every  effort  should  be  made1  to  organise  a  central 
public  health  department,  more  especially  with  regard 
to  the  management  and  notification  of  future  out¬ 
breaks  of  infectious  diseases. 

At  this  point  it  may  be  necessary  to  classify  the  hospitals 
for  whose  construction  I  have  been  responsible  into  : 

1.  Those,  where  the  initiative  has  come  from  me,  e.g., 
Harbin  and  other  Plague  Prevention  Hospitals. 

2.  Those  initiated  by  local  provincial  authority ;  North 
Eastern  (Mukden),  Tsitsikar  Hosp. 

3.  Those  initiated  by  a  non-governmental  body  and 
organised  by  me,  e.g'.,  Peking  Central  Hosp. 


1.  Plague  Prevention  Hospitals ,  Manchuria. 

The  establishment  in  1912  of  the  Manchurian  Plague 
Prevention  Service  with  headquarters  at  Harbin  was  a  serious 
attempt  made  by  the  Chinese  Government  to  give  effect  to 
the  recommendations  of  the  Mukden  Conference  mentioned 
above.  Its  inauguration  was  somewhat  delayed  by  the  Revolu¬ 
tion,  which  started  in  October  of  the  previous  year,  but  for¬ 
tunately  the  Viceroy  of  Manchuria  (Chao  Erh-sun),  the 
Inspector-General  of  Customs  (Sir  Francis  Aglen),  the  A  ice- 
Minister  of  Foreign  Affairs  (Hr.  V  .  V  .  A  en)  and  the  late 
Commissioner  of  Customs  (Mr.  W.  Haines  Watson)  all  took 
a  keen  interest  in  the  matter  and  did  what  they  could  to  pro¬ 
mote  its  success.  For  instance,  the  A  iceroy  appropriated  from 
the  Manchurian  revenue  Tls.  50,000.  for  the  Hospital  at 
Harbin,  Tls.  40,000  for  Manchouli,  Tls.  30,000  for  Tsitsikar 
and  Tls.  20,000  for  Lahasusu;  Sir  Francis  Aglen  induced  the 
the  Diplomatic  Body  of  Peking,  which  at  first  vetoed  the 
scheme,  to  change  their  minds  and  to  agree  to  the  withdrawal 
of  Tls/ 60,000  annually  from  the  Chinese  Maritime  Customs 
for  the  maintenance  of  the  Service  ;  Hr.  AY  .  AA  .  Ven  showed  his 
sympathy  by  drawing  up  some  of  the  regulations  and  placing 
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the  Plague  Prevention  Service  under  the  aegis  of  the  1\  ai 
Chiao  Pu  (Foreign  Office) ;  lastly,  Mr.  Wj.  Haines  Watson 
(late  Commissioner  of  Customs,  Harbin,  died  1914)  *vho  Avas 
present  during  the  great  plague  of  J 910-1 1  and  thereiore  fully 
understood  the  urgent  need  of  preventive  measures,  gave 
invaluable  advice  in  the  organisation  of  the  several  hospitals 
at  the  beginning  of  their  existence. 


Owing  to  the  prevailing  impression  among  western  people 
that  Chinese  executives,  however  able  or  exoerienced,  could 
not  be  trusted  with  money,  it  was  agreed  to  appoint  in  addition 
to  the  Director  and  Chief  Medical  Officer,  a  Lay  Director  and 


Treasurer  in  the  person  of  the  Harbin  Commissioner  of 
Customs,  “who  will  be  responsible  for  the  safe-keeping  of  the 
funds  allotted  for  the  maintenance  of  the  Service,  keep  the 
accounts,  issue  salaries  and  supply  the  necessary  funds 
for  all  expenditure  duly  sanctioned  by  the  Director  and  Chief 
Medical  Officer.”  On  the  other  hand,  in  order  to  keep  the 
Service  efficient  without  undue  interference  from  a  layman, 
“the  Director  and  Chief  Medical  Officer  has  general  manage¬ 
ment  of  the  Service,  including  the  appointment,  distribution 
and  dismissal  of  the  technical  staff:  he  has  also  the  power 
at  his  discretion  to  authorise  appropriations  to  be  made  for 
any  special  purpose  so  long  as  that  purpose  is  connected  with 
plague  and  medical  work  and  investigations,  and  provided  the 
yearly  limit  of  Tls.  60,000  is  not  exceeded.”  This  division  of 
labour  has  been  found  to1  work  on  the  whole  satisfactorily 
during  the  last  twelve  years,  although  one  or  two>  misunder¬ 
standings  did  arise  through  different  interpretations  of  the 
regulations  by  succeeding  Commissioners.  A  few  words  may 
now  be  devoted  to  each  hospital. 


(a)  Harbin.  The  extensive  plot  of  land,  covering  four 
English  acres,  on  which  the  present  Hospital  stands,  was  once 
disputed  territory  claimed  by  the  Russian  Railway  Administra¬ 
tion.  But,  when, we  defined  the  object  of  our  Service,  General 
Horwath  (then  Herd  of  the  C:.  E.  Railway  Administration) 
gladly  parted  with  it  in  1911,  and  we  now  possess  full  title- 
deeds  to1  this  valuable  property.  The  central  office  of  our  ad¬ 
ministration  was  at  first  situated  in  the  Customs  House,  but  as 
this  arrangement  was  inconvenient  to  the  Customs  staff  and 
ourselves  alike,  we1  moved  to*  a  rented  building  for  two-  veaiv, 
after  which  we  occupied  new  quarters  within  our  spacious 
hospital.  Since  the  completion  of  our  administration  block 
in  1920,  the  office  li  as  been  located  here.  The  Harbin  Hos¬ 
pital  occupies  two  separate  compounds,  the  west  containing 
buildings  devoted  to  administration  and  quarantine  for  400 
persons,  and  the  east  containing  isolation  blocks  for  the 
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accomodation  of  30  suspects  and  40  plague  cases.  This  Hos¬ 
pital  has  been  described  in  detail  in  the  1911-13  Report,  and 
only  the  new  additions  need  therefore  be  mentioned  here.  The 
original  cost  was  $70,000.  Owing  to  the  fact  that  the  founda¬ 
tions  of  the  several  buildings  were  laid  down  towards  the  end 
of  1911,  when  the  cold  weather  had  more  or  less  set  in,  it  was 
soon  found  cut  that  the  wralls  showed  a  tendency  to  crack  and 
the  floors  to  rise  in  winter.  Repairs  were  constantly  necessary, 
and  a  few  months  after  the  World  War  was  declared  and  when 
prices  were  rapidly  rising,  I  suggested  to  the  then  Commis¬ 
sioner  of  Customs  (Mr.  Grevedon)  to  utilise  some  of  the  money 
we  had  saved  during  ‘he  past  years  in  constructing  a  new 
double  storey  steam-heated  hospital,  but  he  demurred  because 
of  the  uncertainties  of  the  political  situation.  The  opportunity 
passed,  and  before  long*  the  rouble  (currency  then  prevailing 
throughout  North  Manchuria)  rapidly  declined  in  value  until 
it  reached  practically  zero- point,  and  as  a  consequence  our 
hard-earned  savings  were  totally  lost.  A  fresh  beginning  was 
now  made,  and  from  October  1917  onwards  our  annual  appro¬ 
priations  were  paid  in  Chinese  silver  dollars  instead  of  Russian 
currency.  But  both  the  staff  and  exchequer  of  the  Service 
had  suffered  terribly.  With  the  arrival  of  a  new  Commissioner 
of  Customs  (Mr.  R.  C.  d’ Anjou)  in  1919,  it  was  decided  to 
build  a  new  block,  which  would  accomodate  the  plague  research 
laboratory,  museum,  library  and  offices.  In  view  of  our 
limited  funds,  since  no  special  appropriation  was  granted  by 
the  Government,  the  greatest  economy  had  to  be  practised. 
We  bought  our  own  raw  materials  in  winter  and  allowed  no 
waste.  The  result  was  that  we  managed  to  complete  a  fairly 
large  building  having  a  wide  foundation  over  seven  feet  deep 
with  steam-heat  and  modern  plumbing  throughout  for  under 
Mex.  $18,000.  This  structure  did  yeoman  service  when  Pneu¬ 
monic  Plague  broke  out  in  Harbin  in  January  1921,  for, 
besides  caring  for  3125  plague  patients  (all  fatal)  from  January 
to  May,  we  were  able  to  undertake  extensive  researches.  These 
have  been  mostly  described  in  the  1918-22  Report.  One  point, 
however,  needs  recording.  On  February  19th,  1921,  Dr.  Juan 
Teh  Mao,  who  had  been  on  duty  as  Chief  TIouse-to-House 
Inspection  Officer,  showed  symptoms  of  plague  infection.  I 
was  at  the  time  away  at  Suifemho  (about  360  miles  east)  and 
returned  to<  Harbin  on  the  evening  of  the  20th.  Owing  to 
insufficient  accomodation,  Hr.  Yuan  and  I  had  been  occupying 
two  adjoining  rooms  next  to  the  Plague  II, laboratory  on  the 
first  floor  of  the  new  building.  His  illness  necessitated  my 
removing  to  a  poorly  heated  room  in  one  of  tlret  barracks, 
where  I  was  joined  the  next  day  (that  is,  the  date  of  Dr. 
Yuan’s  death)  by  Dr.  J.  W.  II.  Chun,  Dr.  Pollitzer  and  Dr. 
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Young  (a  missionary  colleague  oil  a  visit  to  us).  Our 
cultures  numbering  some  hundreds  of  tubes  also  occupied  the 
same  bedroom  as  ourselves  during  the  disinfection  of  the  new 
block,  and  we  passed  through,  some  anxious  nights.  Dr.  Yuan 
died  early  on  Eeib.  21st.  This  incident  shows  the  danger  to 
which  our  staff  is  exposed  when  insufficient  funds  are  forth¬ 
coming  for  the  accomodation  of  a  medical  staff  who  have  to 
spend  day  and  night  within  the  precincts  of  a  plague  hospital 
in  time  of  epidemic!.  Sixteen  months  previously  (1919),  when 
Cholera  raged  throughout  Manchuria,,  we  admitted  19(J2 
seriously  ill  patients  with  only  275  (i.e.  14.11%  deaths). 

In  1922,  another  new  block  costing  $30,000  was  added  to 
the  Harbin  Hospital  for  the  accomodation  of  general  patients. 
Th  is  building  contains  two  first  class  wards,  two  second  class 
wards  and  four  third  class  wards,  totalling  45  beds.  There 
is  also  a  fine  operating  room  as  well  as  rooms  for  X  Rays  and 
photography.  In  May  of  this  year  (1924)  foundations  were 
dug  for  the  erection  of  an  up-to-date  Laboratory  for  Plague, 
Serum  and  Diagnostic  investigations,  costing  $25,000.  When 
this  is  completed  we  shall  have  separate  new  buildings  for  (a) 
Administration  and  Medical  Officers  Quarters,  (b)  General 
Hospital  and  (c)  Laboratory,  Library  and  Museum,  and  thus 
avoid  further  makeshift  arrangements. 


(b).  S  arising  (I lan).  This  is  a  town  of  about  15,000 
inhabitants  situated  on  the  Sungari  River,  150  miles  north-east 
of  Harbin.  Owing  to  its  being  a  port  of  call  for  river  steamers, 
one  of  our  hospitals  was  established  there.  For  this  purpose, 
some  ready'  made  buildings,  numbering  six  large  blocks  within 
a  fenced  compound  of  j  of  an  acre,  were  bought  in  1913,  and 
reconstructed  so  as  to  accomodate  60  persons.  The  cost  approx¬ 
imated  $10,000. 


(c).  Lahasusu  (Tvng  Chiang).  This  small  village  of 
1,000  people  is  situated  at  the  junction  of  Rivers  Sungari  and 
Amur,  and  therefore  occupies  a  strategic  position.  Although 
no  plague  had  ever  occurred  here,  it  was  considered  necessary, 
in  view  of  its  importance  as  a  port  of  call,  to  construct  a 
modern  isolation  hospital  in  the  neighborhood.  Government 
land,  measuring  1J  acres,  was  purchased  at  a  nominal  price, 
and  new  buildings  costing  $20,000  were  erected.  These  con¬ 
sist  of  a  two  storeyed  brick  building  for  the  Medical  Officer 
above  and  Out-patient  Department  below,  as  well  as  separate 
Quarantine  and  Observation  Blocks.  There  is  accomodation 
for  42  patients.  During  the  troubles  following  the  Russian 
Revolution,  the  “White”  leader  Kaminoff  and  his  followers 
surrendered  to  the  Chinese  troops  and  were  later  on  sent  to 
Kirin.  It  was  due  to  his  attempt  to  escape  from  prison  and  to 
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obtain  concealment  in  the  local  Russian  Consulate  that  brought 
on  the-  closure  of  all  Russian  consulates  in  China  and  termin¬ 
ated  the  recognition  of  the  Russian  Minister,  Prince  Kouda- 
choff,  in  Peking. 

(d)  Taheiho  ( Helampo  or  Saklialen).  This  is  a  growing 
city  on  the  southern  bank  of  River  Amur  and  faces  the  Russian 
town  of  Blagovestchensk  on  the  north.  It  is  six  days  by 
steamer  from  Harbin.  The  Tsarist  Government  used  to  trace 
every  infectious  disease  among  man  and  beast,  in  Russian 
territory,  e.g.  anthrax,  plague,  swine  fever,  etc.,  to  this  local¬ 
ity,  although  it  was,  and  is,  one  of  the  -healthiest  of  places. 

A  fine  brick  hospital,  functioning  for  normal  and  epidemic 
times,  was  built  in  1913  and  officially  opened  in  1914.  It 
contains  a  large  two  storey  block,  as  well  as  four  quarantine 
ami  infectious  blocks,  accomodating  TO  persons'.  Tbe  total  cost 
was  f  28, 000.  Our  hospital  lias  been  the  scene  of  many  encoun¬ 
ters  between  AT  bites’  and  Bolsheviks,  both  of  whom  applied 
for  medical  treatment  and  protection.  The  Japanese  Military 
Red  Cross  also  received  our  hospitality,  and  many  Japanese 
wounded  were  treated  within  our  walls  during  their  fights  with 
the  Bolsheviks  in  1920-21. 

(e) .  Al anchouli  (Jjin  (  la n/y).  lliis  is  the  boundary  town 
of  Manchuria  on  the  west  adjoining  Siberia.  It  has  ever  been 
the  gate  of  entry  for  Pneumonic  Plague  from  the  endemic 
centres  of  Transbaikalia,  and  hence  a  hospital  for  observation 
and  research  at  this  place  is  absolutely  necessary.  In  1911 
the  Viceroy  of  Manehuiia  gave  Tls.  40,000  for  building  a  pro¬ 
per  hospital  at  Mancliouli.  Foundations  were  forthwith  dug 
in  the  spring  of  1912,  and  much  building  material  was  pur¬ 
chased,  but  during  the  succeeding  Revolution,  the  Mongols 

d  by  Hus.  lan  expansionists  burnt  our  place  and  left 
nothing  behind  but  the1  bare  ground.  Several  years'  then  pas¬ 
sed,  and  it  was  not  until  the  second  Manchurian  Plague 
epidemic  of  1921  came  that  we  were  able  to1  borrow  some 
buildings  from  the  Municipality  for  our  preventive  work. 
Since  that  time  we  have  stationed  a  permanent  sanitary  staff 
at  Mancliouli,  sending  expeditions  into  Siberia  whenever 
occasion  demands  it  and  cooperating  with  our  Russian  collea¬ 
gues  in  the  happiest  way.  In  1923,  we  bought  a  ready  built 
stone  house  for  $9,000  for  the  purposes  of  a  research  laboratory 
and  quarters  for  our  medical  officer,  at  the  same  time  retaining 
a  large  wooden  block  lent  by  the  Municipality  as  Polyclinic! 
At  this  station  is  situated  the  large  apparatus  for  disinfecting 
taiabagan  skins  with  formalin  gas  before  export.  At  present 
there  is  an  embargo  upon  export  and  hunting  by  the  Heilung¬ 
kiang  Governor,  otherwise  millions  of  skins  could  be  disinfect¬ 
ed  and  exported  with  benefit  to  all  concerned. 
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(f).  y ewchwang .  The  Quarantine  Hospital  of  New¬ 
ell  wan  g  is  the  latest  addition  to  the  Manchurian  Plague  Pie- 
vention  Service.  For  several  years  the  need  of  such  a.  hospital 
had  been  realised  by  all  classes  of  the  community  because  of 
constant  invasions  of  Cholera  from  Shanghai,  .Japan  and  Korea. 
Hut  it  was  not  until  1918  that  the  appropriation  was  finally 
sanctioned.  Building'  operations  were  commenced  in  1919,  and 
the  hospital  was  formally  opened  oin  July  10th,  1920.  I  here 
is  a  large  front  block  102  feet  wide  containing  operation  and 
diagnostic  rooms  and  general  wards ;  next,  is  a  disinfection 
block  and  behind  lies  the  contagious  block  with  individual 
rooms  and  verandahs  facing  the  south.  The  cost  of  these 
original  buildings  is  Tls.  40,000  and  accomodation  is  for  45 
beds.  In  192-3  a  series  of  six  detention  blocks,  built  of  bricks 
and  having  cement  floors,  were  added  to  the  hospital.  Each 
block  possesses  a  set  of  hygienic  Langs,  insect-proof  and  dirt- 
proof,  to  serve  as  beds  for  those  detained  under  observation. 
There  is  accomodation  for  80  persons  in  each  block,  and  hence 
a  minimum  of  400  persons  may  be  detained  at  any  one  time. 
The  cost  of  this  second  Jot  of  buildings  is  $ 3 0,000.  The  total 
ground  covers  34  acres  and  lies  on  the  south  bank  of  the  River 
Liao. 


2.  Those  initiated  by  local  provincial  authority . 

(g).  North-Eastern  Hospital ,  Mukden .  One  of  the  re¬ 
sults  of  the  internecine  war  between  General  (’hang  Tso  Lin 
on  one  hand  and  General  W  u  Pei  Fu  on  the ’other  in  1922  was 
the  awakening  of  the  military  leaders  to  the  need  of  providing 
qualified  surgeons  for  the  hundreds,  nay  thousands,  of  soldiers 
wounded  by  modern  fighting  weapons.  Both  sides  at  the  time- 
had  to-  rely  mainly  upon  foreign  doctors  and  institutions  for 
the  care  of  their  wounded.  Hence,  in  addition  to  the  employ¬ 
ment  of  younger,  energetic  Chinese  toi  replace  the  older  opium- 
sodden  officers,  General  Chang  and  his  son  decided  to  construct 
a  model  military  hospital  in  Mukden,  partly  to  treat  then- 
soldiers  and  partly  to  train  medical  officers.  For  this  purpose 
they  entrusted  me  with  its  planning  and  organisation.  A 
brilliant  Chinese  architect.  S.'S.  Kwan,  trained  in  America, 
was  employed  to  draw  the  plans,  the  condition  being  that  the 
hospital  could  be  used,  whenever  necessary,  for  the  public  as 
well  as  military.  The  verandah  system  was  chosen,  with  a 
central  two-storey  block  for  administration  and  officers  ward, 
and  individual  unit  wards  radiating  from  a  ventral  pathway. 
Each  ward  possesses  a  complete  heating  and  plumbing  plant 
as  well  as  rooms  for  nurse,  clinical  diagnosis,  service,  and 
lavatories.  Altogether  26  out  of  35  blocks  have  so  far  been 
built.  Besides  wards,  there  are  three  operating  rooms,  all 


SERVICE  EE  POETS  1923-1924 


243 


equij  ped  in  the  most  up-to-date  manner,  separate  departments 
tor  venereal  diseases,  skin,  otolaryngology,  eyes,  and  accidents. 
A  dee])  artesian  well  lias  been  du^'.  from  which  pure  water  is 
pumped  with  an  engine  to  a  high  tower.  There  are  platforms 
to  which  the  railway  track  loads.  The  total  cost  is  over 
$000,000.  including  $140,000.  for  plumbing  and  heating. 
There  is  accomodation  for  400  beds.  This  North-Eastern 
Hospital  is  easily  the  model  military  hospital  in  China,  al¬ 
though  many  defects  are  still  present.  It  is  hoped  that  an 
efficient  medical  staff  may  be  employed  to  run  the  hospital 
which  will  be  opened  this  summer  (1924).  See  photo. 

(h) .  Tsitsikar  (Pukuei).  This  city,  the  capital  of  Hei¬ 
lungkiang  Province,  was  given  Tls.  30,000.  by  the  Viceroy  of 
Manchuria  for  the  establishment  of  an  anti-plague  hospital  in 
1911  as  a  result  of  the  great  epidemic.  The  local  Taoyin, 
Kung-Siaodien  (later  on  promoted  to  Governor  of  the  Province) 
requested  me  to  help  in  planning  and  equipping  the  Hospital, 
which  was  formally  opened  in  1912.  There  is  accomodation 
for  60  patients.  The  Medical  Officers  are  not  directly  appoint¬ 
ed  by  me,  though  my  assistance  has  been  frequently  sought 
in  times  of  epidemic.  The  running  expenses  are  provided  by 
the  local  authorities. 

3.  Those  initiated  by  a  non-governmental  body  and 
organised  by  me. 

t 

(i) .  Peking  Central  Hospital.  This  is  the  institution  to* 
which  I  devoted  my  best  efforts  continuously  for  four  years, 
because  it  was  intended  to  make  it  the  model  civil  hospital  of 
China.  The  scheme  originated  with  a  private  visit  made  to 
Mr.  Chou  Hsueh  Hsi,  (Minister  of  Finance  during  President 
\  nan  Sliih  Kai’s  term  in  1915)  who  was  desirous  of  establishing 
a  sanatorium  costing"  $100,000.  at  (he  Western  Hills,  where  he 
used  to  spend  regular  week-ends.  I  pointed  out  to  him  the 
more  urgent  need  of  an  up-to-date  general  hospital  in  the 
capital,  which  could  serve  as  a  model  for  both  officials  and 
people,  and  thus  promote  the  interests  of  scientific  medicine. 
4he  sanatorium  could  then  be  built  on  a  smaller  scale  as  an 
adjunct  for  convalescents.  The  upshot  was  a  meeting  of  in¬ 
fluential  Peking*  residents  in  the  spring  of  1915  at  the  Central 
Park  Committee  Room.  Among  those  present  were  Messrs. 

(  hou  Hsueh  Hsi  (Minister  of  Finance-.),  Chu  Chi  Chien  (Minister! 
of  Interior,  Tsao*  J u  Lin  (Minister  of  Foreign  Affairs),  Chang* 

(  hung"  Hsiang  (Minister  of  Justice),  Tun  Chang  Min  (Chief 
Secretary  of  the  Cabinet),  C.  0.  4 Vang  (Councillor,  Ministry 
of  Con  lmunications),  Sze  Sao  Tseng  (Director-General,  Lung 
Hai  Railways),  Chief  of  Police  Wu,  myself  and  a  dozen  others.. 
$110,000.  were  promised  at  the  meeting  besides  the  $100,000 
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at  the  disposal  of  Mr.  Cliou.  A  fiae  plot  of  government  land 
in  the  west  city  next  to;  the  historical  Temple  of  Imperial 
Ancestors  was  presented  io  the  Hospital,  and  another  acre 
situated  behind  was  atterwaids  bought  for  #13,000.  to  com- 
plete  the  site.  An  American  firm  of  architects  wa,s  engaged 
to  draw  up  , suitable  plans,  the  building  contract  was  given  to  a 
German  and  I  was  appointed  Honorary  Medical  Director  ta 
supervise  everything  except  the  finance.  Foundations  were 
dug  in  Junei  1916.  The  uncertainties  _all  over  the  country 
brought,  about  by  the  Japanese  21  Demands  and  luan  Stuff 
Kai’s  attempt  to  become  Emperor  considerably  hindered  the 
campaign  to  procure  funds.  This  meant  more  intensive  efforts 
on  the  part  of  the  organisers,  and  greater  need  for  economy  in 
every  direction.  For  instance,  the  Government  Railways 
charged  half  rates  for  all  materials  conveyed  by  them;  the 
Maritime  Customs  and  Peking  Octroi  allowed  free  import  to  our 
goods  ;  steel  rods  for  the  concrete  work  were  supplied  by  the 
Hanyang  Ironworks  at  20  percent  discount  ;  the  C hee  Hsin 
Cement  Cos  deducted  15  persent  from  their  regular  prices  ;  Mr. 
Sze  placed  his  accountants  at  our  disposal,  and  neither  Trea¬ 
surer  nor  Medical  Director  received  any  salary.  Even  the  British 
firm  of  Twyford  &  Co.,  (with  Mr.  Thomas  at  the  head)  offered 
their  services  as  oiur  Tientsin  agents  without  any  commission. 
Everywhere  I  went  ]  solicited  subscriptions  and  travelled  as 
far  as  the  South  Seas  to  interest  wealthy  friends  who  subscribed 
$30,000.  I  myself  donated  $2,500.  Through  a  personal  appeal 
to  Mr.  Liang  Chi  Cliiao  (Minister  of  Finance  1916),  lie  grant¬ 
ed  a  further  $30,000  from  the  Ministry  as  well  as  an  annual 
allowance  of  $1,000.  for  upkeep.  Valuable  medical  and  sur¬ 
gical  instruments  were  also  presented  by  Admiral  Sail  Chen 
Ping,  then  in  charge  of  the  Arsenal  at  Tehehow.  Thanks  to 
such  hearty  co-operation  from  all  sides  we  were  able  to  'build 
and  equip  a  thoroughly  modern  ferro-conerete  $400,000  hos¬ 
pital  for  only  $300,000  There  is  accomodation  for  10  first 
class,  20  second  class  and  120  third  class  patients.  A 
full  account  ot  this  hospital  appeared  in  the  Modern  Hospital 
(America),  April  1917. 


The  new  Hospital  was  formally  opened  on  Jan.  27th,  1918, 
the  whole  of  Peking  turning  up  for  three  days  to  inspect  it. 
But  an  unfortunate  dissension  soon  occurred  between  the  Treas¬ 
urer,  Mr.  Sze,  and  myself.  AVle  had  been  working  harmon¬ 
iously  for  three  years  during  the  formative  period,  and  no 
person  could  have  been  more  liberal  or  keener  on  the  success 
of  the  institution.  At  the  completion  of  the  building,  how¬ 
ever,  he  was  advised  by  interested  persons  to  create  for  hansel  f 
the  post  of  Hospital- lord  ( jg  )  with  power  to  control  the- 
actions  of  the  Medical  Director  instead  of  cooperating  with  him 
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as  an  equal,  as  lie  had  hitherto  done.  Many  friends  intervened 
to  mend  the  rift,  but  there  was  already  another  doctor  waiting 
to  replace  me  on  my  departure.  1  resigned  a  short  time  after 
the  opening,  and  was  thus  prevented  from  realising  m\  am¬ 
bition  to  run  as  well  as  build  the  hospital  as  a  model  institu¬ 
tion,  where  our  Chinese  medical  men  and  women,  rapidly  in¬ 
creasing-  in  numbers,  could  find  a  joint  meeting  place  for  their 
professional  activities.  Nearly  six  years  have  now  passed  since 
its  establishment,  and  this  great  hospital,  to  which  so  many 
friends  devoted  their  time  and  money,  is  being  managed,  as  so 
many  government  institutions  in  Peking  are,  without  vigour, 
enthusiasm  or  efficiency,  although  ample  funds  have1  been  pio- 
vided  for  maintenance  and  improvement. 


Other  Activities.  Besides  the  above  permanent  hospitals, 
I  was  successful  in  inducing  the  Central  Government  in  1911 
to  build  a  series  of  quarantine  sheds  at  Mukden,  Koupangtzu, 
Shanhaikuan,  and  Newchwang  as  precautionary  measures 
against  the  plague.  These  were  all  erected  in  haste  dining 
the  winter  months,  of  corrugated  iron  sheetings  without  wooden 
floors.  The  coist  of  each  varied  from  $20,000  to  $40,000  aecord- 
ing  to  capacity.  The  minimum  accomodation  was  1,000.  and 
the  maximum  3,000.  All  these  have  now  tumbled  or  been 
torn  down  except  those  at  Newchwang  and  Shanhaikuan. 
When  the  Rockefeller  Medical  Mi  ssion  visited  China  in  1915, 


I  was  invited  by  Drs.  Welch,  Flexner  and  Peabody  and  Mr. 
Roger  Greene  of  the  Commission  to  express  my  opinions  as  to 
the  advisability  of  establishing  a  Medical  College  and  Hospital 
in  Peking  and  also  to  the  kind  of  language  in  which  medicine 
should  be  taught.  The  unrivalled  Peking  Union  Medical 
College  and  Hospital,  opened  m  1921,  are  now  included  among 
the  sights  of  the  capital.  In  1917.  I  petitioned  the  Foreign 
Office  and  Ministry  of  Finance  regarding  the  need  of  establish¬ 
ing  a  Central  Hygienic  Laboratory  in  Peking  with  which  our 
Manchurian  Plague  Prevention  Service  could  be  affiliated. 
The  dispatch  sanctioning  my  petition  with  the  necessary  appro¬ 
priation  had  actually  been  received  at  the  Foreign  Office  from 
the  Ministry  of  Finance,  hut  the  next  day  it  was  withdrawn. 
Fortunately,  after  the  outbreak  of  Pneumonic  Plague!  in  Shansi 
(1917-18)  the  surplus  left  from  the  one  million  dollar  loan  from 
international  bankers  was  utilised  for  the  building  and  equip¬ 
ment  of  this  Hygienic  Laboratory  in  the  historic  grounds 
of  the  Temple  of  Heaven.  This  Institute  is  now  turning  out 
useful  vaccines  and  sera  and  receiving  an  annual  grant  of 
$110,000.  from  the  Maritime  Customs.  There  have  never  beeni 
more  numerous  or  more  capable  Chinese  medical  graduates  in 
"China  than  at  this  present  moment,  and  it  is  hoped  that  every 
-one  will  regard  it  as  his  bounden  duty  to-  push  forward  the 
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interests  of  his  humane  profession  for  the  promotion  of  public 
health  as  well  as  the  mere  routine  treatment  of  the  sick.  Apart 
from  public  hospitals,  private  ones  are  essential,  hut  these 
should  he  properly  equipped  with  up-to-date  instruments  for 
diagnosis  and  treatment,  not  necessarily  in  a  lavish  or  wasteful 
manner.  ( )nly  by  this  means  can  Chinese  hope  to  win  their  con¬ 
servative  people  over  to  a  just  appreciation  of  the  benefits  of 
in od era  m ed i c  i  ne . 


SUMMARY  OF  PERMANENT  HOSPITALS  ESTABLISHED. 


No. 

Location 

Year 

Accomodation. 

1  a 

Harbin  (i)  . . 

..  1912 

470. 

-  (d)  . 

..  1920 

Administ.  and  Lab 

»  (iti)  . 

1922 

Gen.  H.  45. 

(vi)  . . . . 

..  1924 

Lab.  and  Museum. 

b 

Sensing  . 

.  1913 

60. 

c 

Lahasusu  . 

..  1912 

42. 

d 

Taheiho  . 

.  1913 

70. 

9 

Manehouli  (i)  . . 

.  1921 

30. 

(ii)  . 

.  1923 

Lab. 

f 

Newchwang  (i)  . 

.  1920 

I sol.  and  Gen.  45. 

»  (ii)  . . 

..  1923 

Quar.  400. 

2  g 

Mule  deni  (N.  Eastern)  .. 

.  1924 

Gen.  and  Milit.  400 

h 

Tsitsikar  . . 

.  1912 

Gen  60'. 

3  i 

Peking  (Central)  . 

.  1918 

Gen.  150. 

Wc  Lien-teh. 


Jvv.- .. 


Two  new  buildings  of  Harbin  Hospital,  In  front  is  the  Office  and  present 
laboratory,  completed  in  1920/  behind  is  the  new  General  Hospital 

completed  in  1922. 

fftfiSAKRiBfta*  ME  9  #i  W  2,  fc 


One  of  the  medical  wards  in  the  new  Hospital. 

tfls  -  3  M  ft  ft  K  H  fr 


Exhibition  of  the  Plague  Prevention  Service  during  25th  anniversary 
celebration  of  Chinese  Eastern  Ry.,  1923. 


Tarabashine  or  Siberian  eagle 
feeding  upon  tarabagans. 

ss  m  it  ss  si  a  m 

v-  m  k  m 


Laboratory  of  Service  at  Manchouli, 
permanently  established  in  1923. 


AS  A  NATIONAL  GUEST  IN  JAPAN. 


Early  in  August,  while  on  my  way  from  Harbin 
r eking',  to  consult  the  Government  about  the  Ear  Eastern 
Conference  of  Tropical  Medicine  to  be  held  at  Singapore  in 
September  1923,  I  was  verbally  invited  by  the  Japanese 
Consul  A  is  hi  at  Changchun  to  visit  Japan  as  a  national  guest 
and  deliver  a  series  of  lectures  at  the  principal  univeisities. 
This  I  consented  to  do  as  soon  as  the  necessary  permission 
was  obtained  from  our  'Foreign  Minister.  After  this  I  pro¬ 
ceeded  to  Singapore,  attended  the  Conference  there,  Septem¬ 
ber  3-17  and  returned  to  Shanghai  on  October  6th.  There  the 
Japanese  Consul  General  Y"ada  requested  me  to  take  the  first 
steamer  for  Nagasaki,  where  a  celebration  was  to  be  held  on 
the  10th  in  honour  of  the  hundredth  anniversary  of  the  land¬ 
ing  of  the  Dutch  doctor  Siebold  who  was  the  first  European 
physician  to  teach  Japan  western  medicine.  Hence  I  left 
that  same  evening  on  board  the  ‘‘Empress  of  Russia ,  after 
having  returned  only  a  few  hours  previously  from  the  south. 

On  arrival  at  Nagasaki  a  large  group  of  Japanese  doctors 
headed  by  Dr.  Y  a  mad  a  (formerly  Director  of  the  South 
Manchuria  Medical  College,  Mukden,  now  Head  of  the 
Nagasaki  Medical  College)  and  including  Prof.  Shimidzu 
and  other  members  of  the  staff,  Dr.  Asagi  (Chief  Municipal 
Doctor),  Dr.  Yamada  (Harbour  Master),  Tsuruda  (Port  Health 
Doctor),  Dr.  T'odyo  from  Kagoshima  and  Amenamori  (Doyen 
of  the  Medical  Faculty),  met  me  on  board  and  conducted 
me  to  the  Nagasaki  Hotel.  Owing  to  the  recent  earthquake 
at  Tokdo  and  vicinity,  unnecessary  formalities  were  done 
away  with,  but  the  Japanese  friends  did  their  utmost  to 
welcome  me.  For  the  same  reason  the  Siebold  anniversary 
was  postponed  and  I  spent  the  next  few  days  in  sight-seeing 
besides  taking  a  share  at  the  Chinese  Consulate  in  the  Repub¬ 
lican  anniversary  and  inauguration  of  the  new  President 
Tsao  Kun.  One  of  the  most  interesting  sights  at  Nagasaki 
was  the  Quarantine  Hospital,  the  first  of  its  kind  in  Japan, 
and  claiming  as  its  former  medical  officers  such  distinguished 
names  as  Dr.  Takaki  and  Dr.  Nagayo  (father  of  the  present 
Professor  of  Pathology  at  Tokio). 

On  the  morning  of  the  11th  I  left  by  train  for  Kagoshima, 
a  delightful  spot  on  the  southernmost  part  of  Kyushiu 
Province  facing  the  volcanic  island  Sakurajima  which  erupted 
fiercely  ten  years  ago.  The  journey  of  280  miles  took  13J 
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hours.  In  this  city  I  begged  to  be  allowed  to  stay  in  a  native 
hotel  and  was  therefore  conducted  to  the  Satsumaya,  thus 
living  in  truly  Japanese  style.  We  took  a  steam  launch  to 
inspect  the  volcanic  island  where  plenty  of  lava  and  'brimstone 
had  been  shot  out  from  the  crater,  thrown  into  the  harbour 
and  had  thus  narrowed  the  channel  by  one  third:  Early  at  8 
a.m.  the  next  day  the  Kyushiu  Conference  was  opened  and 
attended  by  over  800  physicians  from  all  ovei  the  country. 
Prof.  Sata,  President  of  the  Osaka  Medical  College,  delivered 
the  first  address  on  the  latest  investigations  upon  tuberculosis, 
of  which  he  had  made  a  special  study  in  Germany  and  since 
his  return.  This  address  took  one  and  a  half  hours.  I  was 
the  next  speaker,  and  after  some  preliminary  remarks,  dwelt 
lengthily  in  English  upon  the  role  which  the  tarabagan  and 
other  wild  rodents  played  in  the  epidemiology  of  plague. 
Dr.  Todyo  kindly  interpreted  the  essence  of  my  speech  from 
English  into  Japanese.  The  whole  of  next  day  (Sunday)  was 
also  devoted  to  the  Conference  and  over  60  papers  were  read 
or  accepted.  To  me  it  was  remarkable  to  see  the  number 
of  papers  presented  at  this  and  other  Japanese  Medical  Con¬ 
ferences;  every  member  seemed  to  regard  it  as  a  duty  to  con¬ 
tribute  something,  and  even  when  owing  to  lack  of  time  this 
was  not  read,  the  rebuff  was  taken  in  a,  most  cheerful  spirit. 

Kagoshima  was  famous  for  the  stand  which  the  early 
daimios  and  samurais  made  in  upholding  their  lost  cause  be¬ 
fore  the  Restoration  and  the  thousands  of  little  mounds  on 
the  top  of  the  hill  hear  witness  to  the  courage  with  which 
they  fought  and  died. 

1  left  Kagoshima  on  the  evening  of  the  15th  and  reached 
Fukuoko  (capital  of  the  Province  and  seat  of  Imperial 
University).  The  Head  of  the  University  was  I)r.  Ma.no, 
a  distinguished  engineer,  who  had  studied  at  Glasgow  and 
therefore  spoke  English  perfectly.  In  the  city  I  met  also 
my  old  friend  Kubo,  perhaps  the  greatest  specialist  on 
otolaryngology  in  Asia.  Here  we  spent  an  interesting  day, 
visiting  clinics  as  well  as  the  Temple  of  Shigahara,  whom 
the  Japanese  regard  as  their  Confucius. 

After  travelling  all  night,  Prof.  Sata  and  I  arrived  at 
Osaka  next  morning.  This  is  indeed  a  big  city  and  since 
the  tire  at  Tokio  has  become  the  biggest  in  the  land.  I  went 
round  the  new  City  Hospital,  designed  and  promoted  by  Dr. 
Sata.  Th  is  is  the  first  ferro-concrete  hospital  building  in 
Japan.  Ihe  land  has  been  given  by  the  Municipality,  whilst 
the  cost  of  construction  has  been  met  by  subscriptions  from 
the  leading  citizens  including  a  banker,  who  donated  one 
million  yen.  The  total  cost  is  four  million  yen.  In  order 
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to  make  every  possible  use  of  the  building,  the  polyclinic 
departments  are  placed  on  the  ground  floor,  the  operation 
rooms  and  laboratories  on  the  first  floor,  large  wards  on  the 
second  floor,  and  various  lecture  rooms  on  the  topmost. 
Adjoining  this  building  is  another  ferro-concrete  structure, 
completed  two  years  ago,  containing  mostly  in-patient  wards. 
There  is  accomodation  for  400  patients  altogether. 

I)r.  Sata  is  certainly  a  great  organiser  for  nowhere  in 
Japan  have  the  general  public  contributed  such  large  sums 
for  the  erection  of  a  hospital.  I  regret  to  learn  that  since 
my  return  to  China  he  has  vacated  his  important  posts  as 
President  of  the  Medical  College  and  Head  of  the  Hospital. 

On  the  19th  I  visited  Kyoto  and  gave  an  address  in  the 
University  Anatomy  Lecture  Hall  on  “Practical  Hygiene  in 
the  Orient.”  President  Araki  of  the  University  presided  at 
the  meeting  supported  by  Prof.  Adachi  (Anatomy),  Mirai 
(Pediatries)  and  Akira  Eujmami  (Pathology).  Altogether 
460  members  of  the  staff  and  students  attended.  At  the 
special  request  of  the  staff  I  spoke  in  the  mandarin  dialect 
which  was  translated  into  Japanese  by  a  Chinese  graduate, 
Dr.  Wen. 

On  the  20th  I  delivered  an  address  on  “Researches  upon 
Plague  in  China”  in  the  large  Conference  Hall  of  the  Osaka 
Medical  College.  This  lecture  was  delivered  in  English  and 
"translated  by  the  Professor  of  Pathology. 


The  ancient  capital  of  Kyoto  interested  me  particularly 
because  of  its  old  associations  with  China  at  the  time  of  the 
Tang  dynasty.  Here  one  could  see  pictures,  buildings, 
customs,  dresses  and  ceremonies  similar  to  those  recorded  1200 
years  ago.  Even  the  resorts  of  pleasure  took  pride  in  display¬ 
ing  the  pictures  and  utensils  handed  down  uninterruptedly 
since  the  Ming  period.  In  the  religious  town  of  Kara  are 
manifested  many  peculiar  emblems  of  an  ancient  and  almost 
forgotten  past.  The  oldest  Buddhist  Temple  in  Japan  is 
found  at  Horyuji,  7  miles  from  Kara,  where  priceless 
treasures,  1300  years  old,  are  housed  in  unbroken  array. 


Besides  the  new  City  Hospital  at  Osaka  the  authorities 
have  built  an  up-to-date  Public  Health  Laboratory  with  Dr. 
Eujiwara  as  the  Head.  Here  men  and  women  were  busy 
preparing*  models  and  pamphlets  for  public  demonstrations, 
according  to  the  latest  American  methods,  besides  performing 
the  usual  routine  work  of  analysis,  statistics,  etc. 


Though  the  Japanese  have  a 
for  its  conservatism  in  the  same 
at  Oxford,  the  Professor  of  Hyg 


tendency  to  laugh  at  Kyoto 
way  that  Englishmen  lauoh 
iene  (Dr.  Toda)  is  certainly 
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a  very  live  man.  He  is  not  satisfied,  as  so  many  Japanese 
hygienists  are,  with  being'  merely  advanced  bacteriologists, 
but  takes  his  stand  as  the  acknowledged  leader  of  a  group  of 
young1  go-ahead  doctors  trying'  tlieir  best  to  apply  the  resources 
of  all  medical  sciences  for  the  prevention  of  sickness  and 
suffering.  With  this  object  in  view  his  researches  and 
experimlents  often  bear  a  practical  aspect,  especially  applic¬ 
able  to  the  needs  of  his  surroundings.  If  all  health  problems 
in  the  East  are  tackled  in  the  same  way,  I  am  confident  that 
tuberculosis,  scarlet  fever,  intestinal  diseases,  goitre,  leprosy, 
etc.,  will  be  easily  controlled  within  a  short  time. 

ty 

At  Kyoto  I  was  joined  by  Dr.  Tamiya  (Assistant  tot  Prof. 
Nagayo),  who'  had  been  sent  from  Tokio  to  escort  me  to  the 
burnt  capital.  As  the  through  trains  between  Osaka  and 
Tokio  were  not  then  running,  we  decided  to  take  the  steamer 
from  Kobe  to  Yokohama.  The  two  fast  steamers  “Nagasaki 
Mam”  and  “Shanghai  Mam,”  running  between  Shanghai 
and  Nagasaki  for  the  last  two  years,  had  been  commandeered 
by  the  Government  soon  after  tlie  earthquake  to>  ply  between 
these  two  ports. 


So  on  Oct. 
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we  left  Kobe  at  10  o’clock  in  the  morning, 
engaging  the  Imperial  suite  on  the  “Shanghai  Mam. 
Early  the  next  day  we  arrived  in  A  okohama  and  witnessed 
an  extraordinary  sight.  Many  ships  were  in  harbour  but 
practically  all  the  wharves  and  godowns  bad  been  burnt, 
destroyed  or  twisted.  Half  of  tlie  break-water  had  actually 

t.  ■ 

sunk  beneath  the  sea  and  just  left  a  line  on  the  surface  of 
the  water  to  show  its  presence.  ( )n  land  everything  appeared 
to  be  in  ruins.  A  few  walls,  such  as  those  of  the  Yokohama 
Specie  Bank,  seemed  intact,  but  within  all  had  been  gutted. 
The  once  (beautiful  British  Cemetery  was  all  torn  up  and 
the  marble  tombstones  laid  Hat.  The  Grand  Hotel  was 
represented  by  a  mere  chimney  and  under  the  debris  bad  been 
buried  300  guests,  who  had  assembled  at  noon  of  that  fateful 
day  as  usual  to  discuss  the  day’s  news  and  latest  share 
quotations. 


We  motored  from  Yokohama  to  Tokio  on  23rd  instead 
of  taking  the  train.  About  20  villages  were  passed  on  the 
way,  few  of  which  seemed  to  have  suffered  much.  Apparently 
the  fires  were  not  severe  there.  We  approached  Tokio  through 
the  Shinagawa  district.  At  least  5  of  the  10  districts  had 
been  completely  levelled  to  1  He  ground.  The  famous  Ginza 
(Oxford  Street  of  Tokio),  Nihonbashi  (corresponding  to  Wall 
Street  of  N  ew  York),  Imperial  Theatre  (modelled  after  the 
Paris  Opera  house),  Okura’s  Museum  (recently  presented  to1  the 
Government),  Asakusa  (Amusement  quarters,  including  the 


Yoshiwara),  Municipal  Hospital,  International  Hospital  (Dr. 
Te usler's)  and  other  notable  buildings  too  numerous  to  men¬ 
tion,  were  no  more.  Strange1  to  say,  t lie  two  leading  hotels, 
the  Imperial  and  the  Tokio  Station,  had  been  left  intact. 
The  former  was  a  strange  building',  designed  by  the  American 
artist  Wright,  who  combined  ferro- concrete!  stability  with 
oriental  artistiy  and  cost  (he  owners  seven  million  yen.  The 
Tokio  Station  Hotel  was  a  red  (building,  modelled  after  the 
Hamburg  station  and,  though  not  built  of  concrete,  had 
withstood  all  the  shocks  and  subsequent  fires.  Rooms  had 
been  assigned  to  me  at  the  Imperial  Hotel  by  the  Japanese 
Foreign  Office.  That  same  afternoon  i  called  upon  ihe 
Minister  Baron  Ijuin  (whom  I  had  known  as  Japanese  Min¬ 
ister  in  Peking  in  1911  ljut  1  regret  to  say  died  on  April  25, 
1924),  Vice-Minister  Matsudaira  (formerly  Consul  General 
in  Tientsin)  and  Mr.  Debuehi  (Chief  of  the  Asiatic  Affairs 
Bureau). 

Nest  day  1  visited  the  University  and  saw  the  great  havoc 
which  the  fire  had  caused.  The  unrivalled  Library,  ihe 
Biochemical  Laboratory,  the  Science  Building  (including 
Botany,  Zoology,  Chemistry),  Physiology,  Pharmacology  and 
Technology  Laboratories,  had  all  disappeared.  I  was  inform¬ 
ed  that  when  the>  first  quake  appeared,  some  bottles  containing 
inflammable  stuff  fell  down,  spontaneous  combustion  took  place 
and  fire  first  resulted  in  the  Chemical  (building,  from  which 
it  spread  to  other  quarters.  Fortunately  the  hospital  wards 
were  only  slightly  damaged  and  enabled  the  doctors  to 
admit  hundreds  of  urgent  cases.  I  called  upon  Professors 
Kitasato,  Yagayo,  Irisawa,  and  Miura.  On  the  25th  I  visited 
and  saw  Drs.  Hata,  Kit-ajima.  Miyajima,  Miyagawa,  Ishi- 
wara,  Kanai  and  others.  I  saw  also  the  Municipal  Red 
Cross  Hospital  with  J)r.  Tamura  (formerly  of  Tientsin)  in 
charge.  Over  600  refugees,  mostly  women  and  old  men,  were 
housed  in  the  former  Exhibition  Palace  at  Feno  Park. 
Everything  was  simple,  but  near,  and  the  fortitude  of  the 
sick  and  homeless  was  wonderful. 

That  same  evening  a  grand  banquet  was  given  in  my 
honour  by  the  Foreign  Office  and  presided  by  Vice-President 
Matsudaira.  Cordial  toasts  were  exchanged  and  I  urged  my 
Japanese  friends  to  treat  our  Chinese  students  as  they  would 
theirs,  passing  the  capable  and  rejecting  the  incapable.  In 
that  way  only  could  useful  men  be  produced  for  the  mutual 
benefit  of  the  two  countries. 

On  October  26  I  gave  my  lecture  at  the  Imperial  Univer¬ 
sity  on  “The  Interdependence  of  Japanese  and  Chinese 
Medicine."  This  lecture  is  published  in  the  present  Report. 
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The  whole  medical  , staff  and  students  attended.  Dr.  Miyagawa 
translated  my  English  sentences  one  by  one  into  Japanese, 
that  same  evening  the  lokio  Medical  Association,  the  most 
powerful  in  Japan,  entertained  me  to  dinnei  at  the  Seiyoken 
Restaurant  with  Professor  Kitasato  in  the  Chair.  Besides  the 
Chairman,  there  were  present  such  distinguished  doctors  as  : 
K.  Ishiwara,  M.  Aliya, jima,  R.  Inada,  K.  Kusama,  T.  Naka- 
hara,  S.  Uchiya  Y.  Yamava,  R,  Sado,  T.  Tamija,  J.  Uchida, 
M.  Inouye,  AY.  Okada,  K.  Suzuki,  Ch.  Yo-kote,  H.  E. 
Kanasugi,  1 .  Kitashiina,  S.  Hata,  T.  Irisawa,  K.  Miura,  T. 
Sato,  H.  Shihara,  M.  N agayoi,  H.  Yamada,  S.  Kino-shite,  H. 
1m  at  a,  A.  Miyagawa,  I.  lakaki,  /.  Hatta,  M.  Segawa,  M. 
hukushi,  S.  Kansi ,  M.  Kanno,  Kingo  Goto,  Kczoi  Saisawa. 
A  ery  cordial  speeches  were  again  made  by  Dr.  Kitasato  and 
myselt.  I  urged  that  an  Institute  for  Experimental  Science 
might  soon  ;>e  established  in  China  from  the  funds  of  the 
returned  Boxer  Indemnity,  where  the  best  Japanese  and 
Chinese  scientists  might  work  together  for  the  benefit  of. 
•mankind. 

I  left  Yokohama _  on  Oct.  30  by  the  T.K.K.  “Shinyo 
Alai u  and  leturned  to  Shanghai  on  A  ov.  5.  Before  my 
depaituie  fiom  TokiO'  1  submitted  to  certain  friends  a  scheme 
ioi  the  utilisation  of  tlie  Indemnity  funds  for  promoting 
rultuial  lelations  between  Japan  and  Cluna.  I  he  following 
is  a  summary  : 


scheme:  for  the  promotion  of 


CULTURA  Jj 


RELATIONS  BETWEEN  japan  and 

It  is  estimated  that  about  2  million  yen 
from  the  Boxer  Fund  for  an  indefinite  period. 


CHINA, 
are  available 


and 


I  suggest  that  one  half  of  this  be  utilised  for  scientific 
medical  purposes.  Reasons:  — 


a-  Scientific  education  makes  for  progress  among'  the 
people.  China  is  backward,  because  her  leaders  and 
educators  are  backward  iu  science.  Science  makes 
for  better  understanding. 

b.  Americans  and  Britishers  have  established  several 
colleges  and  hospitals  for  benefit  of  Chinese.  Japan 
has  done  little  in  this  respect,  and  this  is  interpreted 
in  an  unfavorable  light  by  others. 

c.  Promotion  of  preventive'  medicine  in  China  makes 
for  greater  security  in  Japan  during  epidemics,  and 
hence  less  outlay  in  her  own  preventive  work. 
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d.  Substantial  assistance  towards  the  prevention  and 
alleviation  of  suffering*  is  the  strongest  and  surest 
way  of'  winning  everlasting  friendship. 

Methods  of  apphcatioit. 

1.  A  Library  in  Peking,  containing  modern  practical 
scientific  as  well  as  ancient  literary  books  of  all 
nations,  and  similar  periodicals. 

2.  An  economically  established  but  absolutely  up-to 
date  medical  college  and  hospital  in  Canton' City — the 
prime  mover  of  all  progress  in  China,  and  the  great 
centre  of  modern  thought.  Roughly  speaking,  this 
combined  institution  will  cost:  — 

Land  perhaps  presented  by  the  provincial  government. 

College  buildings  and  equipment .  $900,000  spreading  over  3  years 

Hospital  ,,  ,,  „  ...  $300,000  „  ,,  ,,  ,, 

Annual  expenditure  of  both  .  $450,000  ,,  ,,  ,,  ,, 


The-  Hospital 
of  patients  as  the 


will  derive  considerable  income  from 
Cantonese  dislike  free  treatment. 


fees- 


3.  A  popular  Museum  of  Practical  Hygiene  in  Peking 
for  the  teaching  of  health  preservation  on  the  model 
of  the  Institute  started  by  AViiitewright  in  Tsinan- 
fu.  In  this  Museum  will  be  displayed  all  matters 
pertaining  to  body  constitution,  food  and  clothes  used 
in  different  parts  of  China,  analysis  of  Chinese 
medicines  and  methods  of  treatment,  causes  of 
diseases  in  the  East  and  their  prevention  and  treat¬ 
ment,  health  inspection  in  schools,  home  hygiene, 
infectious  diseases  and  quarantine.  Everything  to 
he  placed  upon  a  scientific,  yet  popular  and  practical 
footing,  so  that  all,  including  officials,  scholars, 
students  and  masses  may  see  and  understand. 
Lectures,  pamphlets,  movies,  etc.,  to  be  included. 


Cost  of  building .  $300,000 

,,  displays  .  $150,000  Many  will  be  presented  and  made 

specially  by  local  men  under  proper 
supervision. 

Land  .  .  will  probably  be  presented  by  the 

government  or  Manchu  House. 

Annual  Budget  .  $  60.000,  to  be  increased  later. 


This  Museum  may  he  situated  next  door  to  Library  and 
even,  affiliated  with  it. 

4.  An  Institute  for  Experimental  Medicine  and  Science 
in  the  Yangtse  \  alley,  preferably  near  Shanghai  or 
A  anking. 
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Here  diseases  may  1: o  investigated  an 4  research 
made  into  scientific  problems  affecting'  both  China 
and  Japan  for  their  mutual  benefit.  Extraordinarily 
interesting  scientific  problems  affecting  the  happiness 
of  mankind  still  await  solution,  and  oriental  savants 
ought  to  build  up  a  reputation  for  themselves  by 
putting  tlieir  heads  together  instead  of  working 
separately  as*  they  have  hitherto  done.  The  surest 
way  of  showing  Asia  and  Europe  that  the  East  has 
a  culture  and  original  mind  of  its  own  lies  in  ibis 
mutual  cooperation  in  scientific  investigation.  The 
best  brains  of  Japan  and  China  should  be  employed 
in  initiating  this  Institute,  and  the  time  will  soon 
come  when  great  geniuses,  now  largely  wasted  will 
be  attracted  to  this  scientific  Mecca,  and  thus  re¬ 
establish  the  name  of  the  East  as  the  original  home 
of  culture  and  science. 

Estimated  cost  of  building...  $800,000  spread  over  3  years 
,,  ,,  ,,  equipment  $300,000  ,,  ,,  ,,  ,, 

,,  „  land .  $200,000  if  in  Shanghai 

•  (if  in  Nanking,  presented  by  gov.) 

Annua,!  budget  .  $200,000  for  first  three  years. 


Wu  Liex-teh. 
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THE  INTER-DEPENDENCE  OF  JAPANESE  AND 

CHINESE  MEDICINE. 


(Abstract  of  a  Lecture  delivered  at  the  Imperial  University 

of  Tokyo,  Oct .  26,  1023.) 

Permit  me  at  the  outset  to  express  my  high  appreciation 
of  this  invitation  to  lecture  at  the  Tokio  Imperial  University, 
the  most  famous  of  all  Japanese  Universities.  This  is  an 
honour  not  only  to  me  but  to  my  Chinese  colleagues  and 
Chinese  medicine. 


Secondly,  let  me  express  the  heartfelt  sympathy  of  the 
Chinese  medical  world  with  the  Japanese  nation  in  the  wide¬ 
spread  suffering  caused  by  the  earthquake.  Particularly  are 
we  sorry  to  notice  the  Josses  entailed  by  education  and  science 
in  the  ruin  of  so  many  famous  scholastic  institutions,  includ¬ 
ing  the  University,  where  the  Library,  Technological, 
1  hysiological,  Bio-Chemical,  Science  and  Pharmacological 
Institutes  are  no  more.  At  the  same'  time,  the  wonderful 
bearing  and  courage  of  the  people,  from  the  highest  to  the 
lowest,  in  the  face  of  unparalleled  adversities,  and  the 
rapidity  with  which  normalcy  is  being  regained,  are  a  lesson 
to  the  world  in  general. 


In  passing  to  the  subject  of  my  lecture  to-day,  I  fear  that 
those  who  have  honored  me  by  attending  will  be  somewhat 
disappointed  at  my  choosing  such  a  commonplace  matter  to 
talk  upon.  At  Kagoshima,  I  lectured  upon  “The  Latest 
Investigations  upon  the  Tarabagan”  which  had  yielded  valu¬ 
able  results  during  the  last  two  years.  At  Kioto,'  I  dealt  with 
“Certain  aspects  in  Practical  Hygiene  of  the  Orient.”  At 
0>aka,  I  spoke  upon  ‘Researches  upon  Plague  in  China” 
which  as  you  know  is  my  special  subject. 

Hence,  m  order  not  to  repeat  myself,  particularly  as  this 
Aill  be  the  last  opportunity  I  shall  speak  at  a  University  in 
Japan,  I  thought  the  subject  of  “Inter-dependence  of  Japanese 
and  Chinese  Medicine”  might  he  suitable. 


Many  of  us  have  no  doubt  thought  upon  ihe  subject 
have  probably  come  to  the  same  conclusions. 


and 
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Our  race  and  our  culture  are  the  same.  TTp  to  sixty  years, 
ago,  Japanese  culture  and  art  were  principally  derived  from 
China.  Even  the  main  religious  beliefs  of  the  masses  of  the 
people  have  come  from  China  through  Chosen.  Our  diess,  oui 
writing,  hence  our  thought  have  a  common  origin.  Our  food 
is  based  more  upon  a  vegetarian  than  a  meat  diet. 


It  stands  to  reason  that  our  physiological  standard  varies- 
very  little.  Hence  pathological  processes  ought  to  run  along 
the  same  grooves.  Medical  treatment  and  incidentally  hygienic 
principles  should  be  based  upon  the  same  factoi>. 

And  yet,  after  half  a  century  of  progress  and  intensive 
research,  what  do  we  find?  Hippocrates  and  Aesculapius  are 
still  quoted  as  if  they  were  the  only  founders  of  medicine. 
The  name  of  Shen  Nung  who  laid  the  foundations  of  Botany 
and  Pharmacology  is  practically  unknown  except  among  the 
ultra-conservative.  The  sound  work  of  the  Chou  dynasty  m 
Preventive  Medicine  is  not  mentioned.  No  collective  and 
systematic  research  has  been  done  upon  the  history  of  Oriental 
medicine.  True,  we  have  books  upon  this  subject 'by  Fujiwara 
in  Japan  and  by  my  friend  Dr.  Chen  Pang-hsien  (&$SR)  ln 
China,  but  they  are  not  complete  and  do  not  represent  suf¬ 
ficiently  the  real  contribution  towards  scientific  knowledge  by 
the  Orient. 


Our  anatomy  and  physiology  are1  still  based  upon  w  estern 
standards.  The  teaching  of  these  important  subjects  wuth  all 
the  faults,  even  now  recognised  by  thinkers  of  the  V  est,  still 
<>'oes  on.  Om  peculiarities  and  variations  as  met  with  in  the* 
East  are  not  touched  upon. 

Pharmacology  runs  along  the  same  western  lines,  and  not 
enough  inquiry  has  yet  been  made  by  our  workers.  Medicine 
is  approached  from  an  European  angle,  and  the  many  diseases 
peculiar  to  the  western  world  are  not  properly  differentiated 
from  ours.  We  do  not  emphasise  enough  the  lesser  incidence 
of  gross  metabolic  diseases  as  a  result  of  our  variation"  in 
diet,  such  as  atheroma,  aortic  disease,  angina  pectoris, 
arthritis  deformans,  gout,  rickets,  acute  rheumatism,  etc. 
In  spite  of  the  fact  that  cancer  is  often  seen  in  Japan  and 
not  rarely  in  China,  I  have  little  doubt  that  its  several  forms, 
particularly  of  the  alimentary  tract,  occur  more  frequently 
in  the  Wlest. 


We  still  go  on  treating  typhus  ahdominalis  in  the  same 
old  way,  giving  milk  and  barley  water  to  our  patients, 
although  they  are  not  used  to  it.  In  the  treatment  of  amoebic 
dysentery,  I  am  sure  the  West  could  learn  a  great  deal  from 
the  Easi.  The  same  with  many  chronic  bowel  and  respiratory 
diseases  and  even  intestinal  parasiticism. 
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In  pediatrics,  our  students  only  learn  to  treat  their  patients 
properly  long1  after  they  have  graduated  from  colleges,  because 
our  teachers  do  not  differentiate  sufficiently  physiological 
standards  in  the  prenatal,  natal  and  postnatal  periods.  Tens 
of  centuries  of  experience  have  proved  that  for  family  and 
economical  reasons  children  of  the  East  should  he  weaned 
after  one  year,  and  not  six  months  as  western  teachers  so 
si  rongly  emphasise. 

And  now  1  come  to  Hygiene,  upon  the  study  of  which 
1  have  devoted  the  last  twenty  years.  For  a  long  time  I  have 
urged  for  a  mote  liberal  study  of  this  great  and  growing  sub¬ 
ject.  By  this,  I  mean  it  should  he  treated  as  a  separate 
science,  not  a  foster  son,  so  to  say,  of  Pathology  or  even 
Bacteriology.  I  am  glad  to  say  this  has  been  done  in  this 
University  and  in  Kioto,  where  Professors  Yokote  and  Tod  a 
have  done  and  are  doing1  such  excellent  work.  In  my  opinion, 
Hygiene  means  more  than  a  mere  analysis  of  milk  and  water, 
of  ventilation  and  drainage,  of  dry  complicated  statistics.  To 
me.  Hygiene  is  essentially  a  science,  by  which  and  through 
which  all  the  subjects  of  medicine-  could  be  collectively  utilised 
(1)  for  the  saving'  of  children,  and  (2)  for  the  prolongation 
of  life.  For  this  purpose,  T  would  emphasise  the  following 
poi  nts.. — 

a.  A  radical  change  in  the  present  method  of  teaching, 
making  it  more  practical,  more  human,  and  more 
popular.  The  masses  might  then  understand  and 
benefit  accordingly.  Those  concerned  in  the  study  of 
communicable  disease  understand  how  essential  it  is 
for  the  poor  to  adopt  hygienic  methods  of  living  as 
well  as  the  well-to-do,  and  how  scarlatina,  small-pox, 
cholera,  dysentery,  typhoid,  etc.  spare  neither  rich 
nor  poor,  once  the  virus  enters  the  system. 

b.  The  greater  use  of  lectures,  pamphlets,  ocular  demon, 
stiations  by  means  of  models,  pictures  and  moving 
pictures, 

(.  Study  of  \ ital  statistics,  especially  epidemiology, 
from  a  more  accurate  standpoint,  avoiding  such  loose 
terms  as  deaths  from  heart  failure,  blood  poison, 
cough,  etc. 

d .  the  establishment  of  popular  hygiene  museums — big 

and  small — containing  easily  explained  charts  and 
models  of  food-values,  dwellings,  economical  cloth- 
lug,  disease  causation,  disease  prevention,  etc.  in 
every  possible  aspect. 
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Emphasise  infectious  diseases  such  as  cholera, 
small-pox,  phthisis,  dysentery;  even  over-eating, 
alcohol  drinking  and  uncooked  food. 

e.  Begin  hygienic  teaching  at  home  and  in  the  element¬ 
ary  schools. 

c/ 

/.  Take  up  bravely  the  question  of  sexual  diseases,  and 
teach  their  causes  and  prevention  in  high  schools  and 
colleges. 

Particularly  are,  such  teachings  valuable  in  China,  where 
the  standard  of' education  is  still  low.  The  Chinese  people  are 
still  averse  to  western  treatment,  and  hence  I  feel  that  some 
other  method  than  mere  treatment  should  be  used  to  benefit 
them.  By  their  not  adopting  modern  methods  of  prevention 
of  disease,  they  are  a  constant  menace  to  countries  which  have 
communication  with  them.  Tins  is  of  special  importance  to 
Japan,  which  is  »o  near  and  whose  people  have  so  much  m 
common  with  them.  Hence  it  is  to  the  interest  of  Japan  to 
lend  a  helping  hand  to  her  big  populous  neighbor  m  the  pro¬ 
motion  oif  science.  China  has  400  millions  of  people  but  only 
10,000  registered  doctors.  Most  modern  nations  require  1 
doctor  for"  ©very  1,000  inhabitants.  Japan  has  over  60,000 
for  her  55,000,000  people.  So,  according  to  modern  require¬ 
ments,  China  should  have  400,000  doctors. 

4Ve  have  statistics  to  show  that  for  every  8  persons  sick 
in  China,  only  one  comes  to  the  western  trained  doctor.  The 
other  seven  either  do  not  see  a  doctor  or  go  to  an  old-fashioned 
man.  The  one  patient  visiting  a  western  trained  doctor  is 
usually  a.  surgical  one  (in  which  case  he  often  gets  well  ii  a 
small  operation  only  is  required)  but  if  it  were  a  purely  medical 
case,  it  would  be  advanced  or  chronic,  like  heart  disease  or 
arthritis,  and  the  western  man  can  rarely  benefit  film,. 

1  am  a  hygienist  and  as  such  believe  that  the  money  spent 
upon  small  inefficient  hospitals  and  institutions  could  be  belter 
devoted  to  the  training  of  hygienists,  hygienic  assistants, 
lecturers,  publication  of  popular  books  and  pamphlets,  and 
the  establishment  of  museums  as  outlined  above.  Wei  may  not 
see  immediate'  results,  but  1  am  sure  the  results  will  be  more 
permanent,  and  the  new  generation  will  grow  up  healthier, 
wiser  and  better  tempered. 

In  this  great  work  of  education,  rescue  and  humanity, 
Japanese  could  render  immense  aid.  Our  countiy  needs  your 
help  and  you  need  our  co-operation.  This  recent  earthquake, 
though  sad,  has  at  last  enabled  us  to  bury  our  former  distrust 
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of  each  other.  Chinese  are  exti ernely  practical  and  ur for¬ 
getful.  We  want  to  he  firm  friends  with  you  if  only  ways 
and  means  could  he  found  for  mutual  benefit. 

China  is  grateful  for  the  decision  of  your  government  to 
use  the  unexpended  portion  of  the  Boxer  indemnity  of  1901 
for  the  mutual  benefit  of  China  and  Japan.  Leaders  of  thought, 
like  educationists  and  scientists  earnestly  hope  that  this  money, 
amounting  still  to  over  two  million  yen  annually,  will  be 
devoted  to  purposes  of  education  and  science.  For  myself,  T 
tiust  you  will  allocate  at  least  one  half  of  it  for  medical  pur¬ 
poses,  especially",  prevention  of  disease. 

fry  to  win  the  hearts  of  the  people,  rather  than  a,  few 
politicians,  and  if  I  may  make  bold  to  express  my  views  they 
are  the  following':  — 

1.  Establish  more  chairs  of  Chines©  language  m  your 
centers  of  learning1,  so  that  your  people  may  know 
and  understand  the  finer  aspects  of  our  civilisation 
and  culture.  Strange  that,  although  we  are  so  closely 
related,  you  have  not  done  this  before,  for  I  assure 
you  professorships  of  Chinese  form  the  nucleus  of  true 
friendship  and  collaboration  among  the  present  and 
future  leaders  of  both  nations. 

2.  Exchange  professors  between  .Japan  and  China.  The 
thinkers  and  eminent  men  and  women  of  both  coun¬ 
tries  should  see  one  another  more  often  and  cultivate 
better  relations.  Send  your  great  men  and  women 
norv  and  then  over  to  educational  institutions  in  China 
and  lecture  to  our  teachers  and  students.  In  the 
same  way,  invite  Chinese  like  Liang  Chi  Chao,  Chu 
Chi  Chien,  Wang  Ching  Chun,  etc.,  to  visit  this 
country.  All  these  men  have  great  influence'  in  our 
respective  countries . 

3.  Establish  one  or  two  first  class  medical  colleges  with 
associate  hospitals  as  healthy  rivals  to  the  Rockefeller 
Hospital  in  I  eking.  Because  the  Cantonese  have  ever 
been  the  leaders  of  great  movements  in  China,  I 
would  fix  one  in  the  heart  of  Canton  city,  so  as  to 
>how  the  true  friendly"  feeling  of  Japan  toward,  them. 
This  is  an  opportune  moment,  for  there  is  no  first 
class  medical  school  or  hospital  yet  in  Canton. 

4.  Lastly,  I  would  beg  you  to  establish  an  Institute  of 
Experimental  Medicine,  preferably  in  the  Yangtze 
Valley ,  say  Nanking  or  Shanghai,  where  Japanese 
and  Chinese  professors  could  work  side  by  side  for 
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the  promotion  of  research  in  the  East.  Most  valuable- 
scientific  problems  still  await  solution,  which  I  be¬ 
lieve  Chinese  and  Japanese  could  solve  better  and 
more  economically  than  western  people.  Think  what 
a  Mine  this  will  give  to  Oriental  science  and  what 
benefit  to  our  respective  nations  ! 

5.  To  this  should  be  added  a  popular  hygiene  museum 
at  the  center  of  government,  Peking,  where  our 
officials  and  educationists  and  students  may  see  with 
their  eyes  what  modern  hygiene  really  means. 

The  East  has  still  a  lot  to  teach  the  West  in  peace, 
culture,  content,  and  simple  life.  Let  us  work  together  so 
that  even  in  up-to-  date  science  and  research  we  can  accomplish 
a  great  deal  for  the  happiness  of  the  world. 


W  U  Li  EX-TEH. 
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A  SURVEY  OF  PUBLIC  HEALTH  ACTIVITIES  IN  CHINA 

SINCE  THE  REPUBLIC. 


Reprinted  from  National  Medical  Journal  of 
Ch  in  a ,  M  arch  i  9  2  3 . 


(Read  before  C.M.M.A.  Conference,  Feb.  ] 5,  1923.) 

Modern  Public  Health  activities  in  China,  as  in  other 
countries,  have  largely  grown  out  of  emergencies.  For  in¬ 
stance,  the  extensive  epidemic  of  Bubonic  Plague  in  Canton' 
and  Hongkong  m  1894  was  mainly  instrumental  for  the  pro¬ 
mulgation  of  the  Quarantine  and  other  regulations  by  the 
Chinese  Maritime  Customs,  which  up  to  now  have  been  the 
principal  authority  in  China  exercising  the  right  of  appoint¬ 
ing  Quarantine  and  Port  Health  Officers  in  the  Treaty  Ports. 


The  outbreak  of  Bubonic  Plague  in  Newchwang  in  1898, 
probably  introduced  from  Hongkong  by  sea,  and  a  series  of 
cholera,  epidemics  in  the  Philippines,  Japan  and  Shanghai  in 
succeeding  years,  helped  towards  the  establishment  of  Quar¬ 
antine  and  Isolation  Hospitals  at  AVoosung  (Shanghai,)  Bhang 
hai  City,  Taku  (Tientsin),  Pagoda  Anchorage  (Foochow), 
Dairen  and  Tsingtau. 


Another  Bubonic  Plague  epidemic  occurring  at  Tongshan 
in  1908  was  responsible  for  the  establishment  of  the  Pea  yang 
Sanitary  Service  and  the  stationing  of  Medical  Officers  at 
Taku,  Shanhaikwan  and  Tientsin  by  the  Chihli  Provincial 
Government. 


But  it  was  not  until  the  outbreak  of  the  Great  Manchurian. 
Pneumonic  Plague,  1910-11,  and  its  aftermath  the  Mukden 
International  Plague  Conference,  that  the  Chinese  Govern¬ 
ment  placed  Public  Health  organisation  upon  a  really  sound 
footing  by  the  establishment  of  the  Manchurian  Plague  Pre¬ 
vention  Service  and  the  construction  of  permanent  hospitals 
at  Harbin,  Sansing,  Lahassusu,  Taheiho,  Manchouli,  Tsitsi- 
bar  in  1912,  and  Newchwang  in  1919.  The  Medical  Staff  of 
these  hospitals  undertake  the  duties  of  heal  I  h  officers  to  the! 
local  community  as  well  as  attending  to  the  general  sick.  The 
main  laboratory  at  Harbin  also  carries  on  research  and  manu¬ 
factures  vaccines  for  plague,  cholera,  rabies,  typhoid,  etc. 
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The  Shansi  pneumonic  plague  epidemic  of  1918,  costing 
16,000  lives  and  invading  cities  as  far  south  as  Pengpu  and 
Nanking,  led  to  the  establishment  of  the  Central  Elpidemie 
Institute  of  Peking  (located  in  the  grounds  of  Temple  of 
Heaven).  It  may  be  remembered  that  the . Government  at  that 
time  borrowed  one  million  dollars  from  the  Quadruple  Banks 
for  the  suppression  of  the  outbreak ,  used  up  $700,000  and 
devoted  tlie  remaining  $300,000  to  the  founding  of  this 
Institute.  The  organisation  was  for  some  years  not  quiie 
efficient  in  character  being  handicapped  by  insufficient  funds 
and  a  superabundanl  staff  of  non-workers.  The  appropriation 
from  the  Ministry  of  Interior  ran  short  in  1920,  but  fortunately 
the  Customs  administration  came  to  the  rescue  and  granted 
an  annual  sum  of  $120,000  for  carrying  on  the  work,  with 
the  proviso  that  the  Legations  of  Great  Britain,  France  and 
da  pan  appointed  their  medical  officers  to  serve  side  by 
side  with  Chinese  doctors  of  the  Government  on  the  Board  of 
Control.  Cinder  this  new  scheme,  matters  have  improved 
Considerably,  and  the  Institute  is  now  organised  so  as  to 
include  besides  the  Directors,  qualified  heads  in  charge  of 
preventive,  biological,  chemical  and  diagnostic  departments. 
Dr.  Edgar  Tsen  of  that  Institute'  will  speak  to  you  fully  on 
e  biologicals  prepared  by  his  department. 


The  Chinese  have  also  established  Infectious  Disease 
hospitals  managed  under  modern  auspices,  as  at  Peking, 
Cant  on,  Shanghai  and  along  the  different  railways,  but  their 
number  is  still  far  from  sufficient.  Hand  in  hand  with  these 
developments,  one  must  mention  the  various  activities  under¬ 
taken  by  the  China  Medical  Missionary  Association  and 
National  Medical  Association,  especially  in  the  foundation  of 
the  Joint  (  oiuncil  of  Public  Health  Education,  which  shows 
a  fine  output  of  substantial  work  to  its  credit.  Most  import¬ 
ant  cities  now  have  tlieir  sanitary  bureaus,  which  although 
their  energies  are  often  misdirected  under  tlie  management  of 
Police  Chiefs  untrained  in  Public  Health,  have  made  a  lasting 
contribution  to  the  history  of  hygiene  progress  in  this  large 
country .  Nor  must  we  forget  the  activities  of  the  National 
Health  Association,  which,  under  the  greatest  difficulties,  has 
rendered  much  service  to  Public  Health. 


Now  a  few  words  as  to  the  future  outlook  of  Public  Health 
in  this  country,  especially  the  share  which  the  C.M.M.A. 
may  profitably  contribute  towards  its  enhancement. 

It  is  generally  conceded  among  our  missionary  as  well  as 
non-missionary  colleagues  that  the  time  has  come  when  a  wider 
view  of  the  demands  and  possibilities  of  Public  Health  should 
be  propagated  among  all  classes  of  tbe  community.  We  are 
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aware  that  only  a  small  percentage  of  the  sick  in  China 
(according  to  J)r.  Balme’s  statistics  only  8  out  of  every  1000) 
ever  reach  ti  e  western  trained  man.  The  number  of  physicians 
during  the  next  few  years  will  still  be  too  small  for  us  to  attain 
a  higher  percentage.  Would  it  not  be  worth  while  for  all 
medical  mission*  to  devote  part  of  tlieir  time  to  preventing 
instead  of  their  whole  time  to  treating  sickness  ?  The  im¬ 
mediate  results  may  not  be  evident,  but  will  nevertheless  be 
more  lasting.  I  would  therefore  suggest  the  following 
intensive  compaign  :  — 

For  Missions.  Appoint  five  to  ten  percent  of  their  staff 
for  purely  public  health  work,  travelling  throughout  the 
districts  under  their  influence,  make  contacts  with  the  local 
gentry  and  officials,  and  work  with  local  Chinese  practitioners. 
Indirectly  they  will  be  the  means  of  leading  the  latter  from 
becoming  mere  pulse-feelers  and  drug  preseribers,  which  so 
marry  uninfluenced  by  medical  progress  have  become.  Train 
more  nurses,  both  male  and  female,  for  Pulblio.  Health  work. 

For  medical  schools.  Appoint  Professors  of  Preventive 
Medicine  and  place  them  upon  the  same  footing  as  those  of 
Medicine  and  Surgery.  Give  them  equal  laboratory  and  other 
facilities. 

For  associated  missions.  Emphasise  the  need  of  proper 
medical  inspection  in  schools  and  colleges.  Advise  the  author¬ 
ities  to  insert  health  teaching  in  their  curriculum.  Wherever 
possible,  emphasise  practical  details. 

For  Chinese  institutions.  Volunteer  to  teach  health  sub¬ 
jects,  examine  eyes,  compile  statistics  and  even  serve  as 
honorary  health  officers.  Cooperate  as  far  as  possible  with 
Chinese  physicians  and  authorities. 

For  Council  of  Public  Health  Education.  Enlarge  the 
scope  of  the  work.  Provide  ten  instead  of  two  active  workers 
by  urging'  the  several  missions  to  agree  to  the  seconding  of 
their  men  and  women  for  this  work.  Define  the  districts  to 
be  covered  by  these  persons. 

Method  to  be  folio  iced.  A  friend  of  mine  especially  inter¬ 
ested  in  Public  Health  tells  me  that  he  is  in  China  to  sell 
Public  Health.  My  reply  to  him  is  that  lie  must  sell  it  to 
the  Chinese  people ,  nol  to  the  Chinese  government.  As  you 
know,  China  is  che  least  governed  country  in  the  world,  and 
in  spite  of  revolutions,  tuehuns,  bandits,  and  other  parasitic 
offshoots  of  a  materialistic,  military,  but  fortunately  tempor¬ 
ary  phase  in  the  nation’s  history,  her  people  have  remained 
on  the  whole  calm,  dignified  and  self-supporting.  Commerce 
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has  increased  in  spite  of  numerous  Troubles.  The  Peking  and 
other  officials  may  be  corrupt  but  the  masses  remain  true. 
Hence,  if  you  want  to  obtain  the  maximum  of  results  in 
Public  Health,  preach  ilie  advantages  to  the  masses,  and  only 
use  the  officials  to  second,  not  instigate,  your  efforts.  Also 
reach  the  reading  classes  through  books  and  pamphlets,  but 
for  the  illiterates  you  must  employ  the  power  of  speech  and 
demonstrations.  What  may  be  feasible  in  weslerm  countries 
is  often  difficult  in  China  and  may  even  have  to  be  discarded. 
One  word  more.  Our  friend,  Henry  Ford,  surveyed  America 
thoroughly  before  be  launched  his  cheap  automobile  and 
made  such  a  success  of  it.  If  lie  or  bis  future  prototype  were 
to  survey  China  in  the  same  way,  I  am  sure  he  would  evolve 
not  the  Tin  Lizzie  that  we  know,  but  what  I  may  venture  to 
call  a  motoric- — a  machine  serving*  the  place  of  the  ricksha 
but  avoiding  human  labor.  Such  a  motoric  should  cost  under 
Mex.  1 200  to  suit  all  purses  in  China,  have  an  average  fuel 
consumption  of  $15.00  per  month,  and  perhaps  not  exceed 
the  length  of  an  ordinary  ricksha  in  order  to  traverse  the 
narrow  alleys  of  Chinese  cities. 

In  tlie  same  way,  when  considering  Public  Health  activ¬ 
ities  in  China  \  would  suggest  the  following:  — 


3.  Form  a  Committee  of  physicians,  say  five,  with  ex¬ 
perience  of  Preventive  Medicine  in  China,  to  devise 
a  program  to  he  approved  by  the  Conference. 

2.  Request  them  to  emphasise  (a)  what  is  practicable 
m  China,  and  (h)  what  is  attainable  within  a  rea¬ 
sonable  period  of  years. 

3.  Be  specific  rather  than  general.  Thai  is,  choose  for 
your  activities  certain  centres  for  experiment.  For 
this  purpose1  may  he  tried  (a)  Canton  where  soi  much 
lias  been  achieved  in  spite  of  adverse  circumstances. 
Take  only  one  aspect  of  its  activities,  the  utilisation 
of  old  burial  grounds.  As  you  know,  extensive  grave¬ 
yards  are  usually  found  studded  in  the  midst  of  Chin¬ 
ese  cities  Tn  the  case  of  Canton,  the  city  fathers, 
mostly  returned  students,  managed  to  persuade  their 
fellow-provincials  as  to  the  advisability  of  having’  the 
old  graves  removed  to  properly  laid  out  places  some 
distance  away  from  the  residential  quarters.  The  cost 
to  the  Municipality  of  thus  cleaning  up  one  nion 
(one-sixth  acre)  of  ground  was  $40,  but  when  the 
same  land  (measuring  thousands  of  mou)  was  later 
put  up  for  auction,  each  mou  fetched  the  magnificent 
sum  of  $5,000.  The  profits  made  were  used  for 
extending  municipal  improvements,  such  as,  building 
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roads,  promoting  sanitation,  cleaning  sewers,  estab¬ 
lishing  clinics  and  erecting  up-to-date  municipal 
offices.  What  other  city  in  the  world  could  boast 
of  such  business  acumen — all  the  improvements  of  the 
last  five  years  completed  without  the  raising  of  any 
municipal  loan  ! 

(b)  Harbin,  where  an  efficient  medical  service  has 
been  established  for  over  ten  years. 

((9  Xa lit unge how,  the  model  Chinese  city  founded  by 
Mr.  Chang  Chien. 

(d)  Tsingtau,  recently  reverted  to  China  after  a 
proper  sanitary  service  has  been  maintained  by 
(lermans  and  then  Japanese. 

(e)  Nanking,  where  local  officials  appear  unusually 
go a head. 

I  have  always  believed  that  Christian  missions  have  three 
duties  to  perform  in  this  country  :  — 

1.  To  preach  the  gospel  of  Christ. 

2.  To  extend  the  advantages  of  science  and  modern 
industry  so  that  the  masses  may  not  remain  so 
chronically  poor. 

3.  To  spread  the  benefits  of  medicine,  particularly  public 
health. 

I  may  be  wrong  but  feel  that  the  most  satisfactory  results 
would  be  achieved  if  the  order  of  the  above  program  were 
reversed,  so  as  to  read  :  — 

1.  Spread  Public  Hygiene  leading  to  better  health  and 
a  clearer  mental  outlook.  This  would  lead  to — - 

2.  Greater  physical  efficiency,  a  fuller  stomach  and 
keener  ambition  to  succeed.  Finally  we  get — 

3.  Better  appreciation  of  Christ’s  words  and  their  truer 
meaning  for  China  and  the  world. 


Wtt  Liejn-teh. 
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THE  STATUS  OF  MEDICAL  EDUCATION  IN  CHINA 

IN  1922. 


Reprinted  from  (  Kina  Year  Book  1023. 

In  order  to  ascertain  tlie  present  status  of  the  principal 
medical  schools  and  colleges  in  China  where  a  qualification  to 
practise  medicine  is  given,  the  writer  circulated  a  question¬ 
naire  among-  the  sixteen  leading  institutions,  as  enumerated 
in  the  two<  accompanying  tables.  With  one  exception  all 
replied  fully  to  the  questions  and  these  have  enabled  one  to 
form  a  fairly  accurate  idea  of  present  conditions  in  this  coun¬ 
try.  Briefly  summarised,  the  following  information  is 
gleaned  :■ — 

L  Oldest  college  (Naval  Med.)  started  in  1893;  newest 
college  (Tsinan)  started  in  1918. 

2.  Oldest  hospital  (Hongkong*)  established  in  1842  ;  new¬ 
est  hospital  (Rockefeller,  Peking)  opened  m  1921. 

3.  Best  equipped  (Peking  Union  Med.);  least  equipped 
( P r e rich- Ohi nese ,  Canton) . 

4.  Graduated  most  students  ('Army  Medical,  Peking, 

o  y  CD  7 

I  IT  6  names);  graduated  least  students  (Aurora, 
Shanghai.  4  names). 

5.  Most  expensively -run  hospital  (Rockefeller,  Peking, 
nearly  1J  million  Chinese  dollars,  according  to  Direc¬ 
tor  Greene’s  latest  report,  1921). 

6.  Two  hospitals  actually  showed  a  profit,  namely,  Sleep¬ 
er  Davis  Hospital  for  Women,  Peking,  and  the  Rung 
Yee  Hospital.  Canton. 

ith  a  view  to  studying  the  actual  situation  in  the  several 
colleges  and  hospitals,  the  writer  visited  almost  all  individ¬ 
ually.  Marked  difference  was  noted  in  the  number  of  build¬ 
ings,  amount  and  quality  of  equipment,  number  of  teachers 
and  students,  grade  of  teaching  (theoretical  and  practical), 
etc.  In  the  prominent  ones  like  the  Peking  Union  Medical, 
Tsinanfu  Medical,  the  style  of  buildings  and  quality  of  equip¬ 
ment  were  unrivalled,  while  in  the  others,  there  was  practically 
no  laboratory  work  or  hospital  (especially  in-patient)  practice. 
Hollowing*  Abraham  Flexner’s  method  of  classification  when 
dealing  with  American  colleges  some  twenty  years  ago,  the 
present  writer  ventures  to  classify  medical  colleges  in  China 
in  three  grades  as  a  result  of  his  inquiries: 
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Grade  A.  Colleges  adequately  equipped  with  buildings, 

teachers,  apparatus,  etc.,  and  possessing  ade¬ 
quate  adjoining*  hospitals  stalled  and  maintain¬ 
ed  for  proper  clinical  teaching- 

South  Manchurian  Medical,  Mukden, 

Peking  I  nion  Medical, 

Christie  s  Medical,  Mukden, 

Hongkong  University*  Medical. 

II  una n- Y  a  le ,  ( ilia n g s h a . 

St.  Johns  Univ.,  Shanghai, 

Christian  Univ.  Med..  Tsinaiitu. 

Kung  Tee,  Canton. 

Grad,e  B.  Either  adequate  colleges  with  poor  hospital  fadii 

ties,  or  adequate  hospitals  with  inadequate- 
colleges — 

Army  Medical,  Peking, 

Naval  Medical,  Tientsin, 

Special  Government  Medical,  Peking, 

Hackett  Women's  Medical.  Canton, 

Union  Medical,  Chengtu. 

Grade  C ,  College  and  Hospital  provisions  Loth  inadequate  : 
Women’s  Union  Medical,  Peking, 

Aurora.  M edical .  Shang hai , 

French- Chinese  Medical,  Canton. 

Besides  the  above,  there  exist  in  China  a  certain  num ben 
of  first  class  modern  hospitals  without  any  corresponding 
medical  colleges.  Of  these,  the  Peking  Central  Hospital, 
( founded  by  l)r.  AYu  lien  Teh  and  endowed  hy  Chinese)  the 
Soochoiw  Hospital  (established  l  y  American  Missions)  and  the 
Nanking  Missionary  Hospital  deserve  honorary  mention. 

Of  mental  hospitals  (wrongly  called  lunatic  asylums)  there 
is  a.  great  shortage,  and  the  only  ones  available  throughout 
China  are: —  Canton  Missionary,  ^founded  hy  Dr.  Kerr  and 
now  managed  bv  Dr.  Selden  with  500  beds)  Peking*  Municipal 
(founded  and  maintained  by  Chinese  with  100  beds)  and 
Shanghai  Catholic  Infirmary  (with.  20  beds). 

Special  Leprosy  Hospitals  exist  in  Siao-kan  (Dr.  Fowler's, 
near  Hankow),  Hangchow  (Dr.  Main),  Canton,  Foochow, 
Amoy,  etc. 

Principal  Quarantine  Hospitals  established  hy  the  Chin¬ 
ese  Government  exist  at  Woo  sung  (400  beds),  Taku  (300  beds). 
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Newchwang  (500  beds),  Dairen  (Japanese,  1,000  beds),  Harbin. 
(500  beds),  Shanhaikwan  (300  beds),  etc. 

With  the  rapid  growth  of  modern  ideas  among  the  people, 
the  popularity  of  western  medicine  has  also  increased  and 
modern  style  practitioners  may  be  seen  in  most  cities  even 
far  in  the  interior.  But  out  of  a, bout  15,000,  only  3,000  are 
really  qualified  men  and  women.  Considering  that  Great 
Britain  with  a  population  of  45,000,000  has  at  least  50,000 
legally  qualified  practitioners,  and  Japan  with  a  population 
of  50,000,000  has  over  60.000  licensed  practitioners,  the  number 
of  qualified  doctors  available  for  China’s  needs  is  exceedingly 
‘Small.  The  standard  of  education  must  be  improved,  besides 
an  increase  in  the  number  of  practitioners. 


Wu  Lien- teh. 


SERVICE  REPORTS  1923-1924 


269 


CO 

u 

a 

£ 

QJ 

CC 


g  S  g 

-  4>  £ 

o> 


03 

C 

•  ^ 

x 

0 


"o 

0 

X 

0 

</) 

F— * 

u 

•  F* 

T3 

4> 

2 


•  ^ 


§  ag 

c  O  o 
C  £p 

<  & 

CS 


TT  CC 

cc  '— 

*-*  ,  • 
MrX 

-  2 

/■*  Csi  k- 

'M  OJt 

cS 

Z  c _ 

<b 

o 

C4—  f—  * 

C  •=  73 
.  CC  C 
0-3 
O 

00 


-3  x: 
qj  r1 
n 

•=  C  . 

SCO 
CJ  qs  •  — 
00->  ^ 
u  *+*  C 

o  •  o 

t-  v; 

G  S 

to  >>£ 

x  «< 


s_ 

o 

73 


CO 

CO 

« 


cJ 

CO  CCS 
—  s~ 

c  CO 

CS 

ojcx: 
•_  •  — 
o  £ 


C*— 1  *T-J 

Co 

73 


O  c 
U  •*- 


CM 

CN 

G 


>  c 
o 
c 


o  .c 


•  y_  _  •  • 

T  OX3"-j  r>, 

cm  c  <u  x 

Oi  O  X 

— ■  ^  — 


T3 
O 
o 
3 

7*  ,-7 

o  ^ 

rr 


x 


Ol 

(U 

QJ 

X 

<u 

QJ 

L_ 

X 

<34-1 

<-LH 

>■ 

o 

o 

g 

<=o 


.  cj 

«  O 

'C  =  £ 

O  3  M 
S=  = 


G 

-f 

O 

cm 


CJ 

d 

G  ^ 

a 

Qj 

o  ° 

o 

G 

QC  2 

X 

X 

«  ~ 

°  c 
o  x 

cc  ~ 


o 

o 

q 

X 


O 

c 

G 

o~ 

ir: 


—  Ol 

CM  M  _ 
®  ®  X 

CsC 
O  X  G 
G  —  35 
CM  in  X 

X  00  ^ 

—  G-* 

N»< 


—  X 

©  X  £  §j  ©  ©  o 

O  .«  .ocg 

W  S-.  r— l  ^  O  O  ^ 

igwSffiggg 

•*  J-  h  «r* 

X  ClP  ■< 


rf  S  G 

x  K  o 

'cr  ^  O 

Ofii  1X5 
r  w  cr 


y.? 


x 


G 

1X5 

00 

■*■+< 


G  G 
G  G 
C  G^ 

G  C~ 
CM  — 

m  &= 


G 

G 

G^ 

CM 


C0  00 
«—  +-1  C 
c  c  •- 

.  O  >1 
C33 
y  3  3 

*  .  4->  -*-< 

CC  CO 


o 

73 


O 

o 

r* 

r; 

5 


C3 

O 

•G 

O  O 

5  0C 
^  _o 

o  o 
oU 

c 

n 

Z 


o 

Z 


>X5 

t> 


<M 
-r  cm 

CM  05 


O 


CO 


CO 

CM 


G  G  1X5  CM  C£i 

_  ^  CM  03 


CM 


G5 

CO 


^  CM 
CM  G 

CM  X  C^l  ci  -— 

G.  — 

00 


CO 


X 


IP  G 

7)^  in.® 

X  ^  ®.2  S«o 

2oo  5*S  ^ 

CU  0D 

2  s 


x 


G  CO 

—  X 


G- 

CM 


t> 


t>  t^- 
CM 


X 


-—V  U  ; 

rC  O  T3  Xi 

"C3  C3  CO 

G  C-  s-  *- 


2  313  M 


G 

'5* 

CO 


G 


o 

X 


1X5  —  G  OC  t  X3 


--  2 


CM 


CM 


X 


1X0 

G 


CO 


X 

G 


X 

G 


X 


X  G 
G  G 


G  — < 
<—  UC 


00 

CM 

o  •=  SK 

o 

X 

Ol 

G 

.4=  cJ 

CM  1  X 

G 

— 

now 

X 

—  *  ’— 

CM 

X 

• 

-d  CJ  CO 
JO  0 

X 

X 

c 

CJ 

o 

x 

x  .  x 
Mffi  - 


X  X 

— ■  CM 


u  u 

G  X 
CM  CM  G 

X  G 


G,  Cl 
CM  — 


w  6 

X  10 

w 

X 


+->  rt 
>  GC 
°  • 

_c 

«  C 
-->  C3 

'o  3 

Q.>- 


■J  5Po  oc'j  . 

O  75  . 

•P 


>  S  3 
o  52^3 


o 

o 

••  V 


d 

.s 


Ouffi 

PjC  oc  >,-q  r  a  =>  *2 


CjC  CC  >, 

lac-?0- 


o 

o 


c 


5  c 
«<  o 

S-i 

a  "" 

Tj 


3  ^  3.52 

■  -  5  ^  x: 

3  M  U 

S  o 


-3 

rt 

00 

3 


LJ- 

u. 

X 


s_  o 

-*-•  G 
C  C 
0*0 

O-^CQ 


a 

x 


& 


CO 

”3 

s- 

CJ 

O 

X 


CO 

CO 


C 

O 


OU 

>5 

s_ 

C3 


CO 

c 

O 

CO 

CO 


< 

X 


30 

o  S 
o  c 

Cfl'55 

<u.£ 

^-7  »T— 

CJ  *< 

.S:  g 
«_ 

a 


2?  • 
3  i- 

X  <U 

2  S 
o| 


_CJ 

‘6 


3 

s£ 

C/3 


u  T3 

t 

X 

X 

X 

-r 

X 

CO 

G 

00 

x 

—  X 

cQ  C  —3 

O 

05 

G 

f-g 

— 

*— • 

G. 

G 

0 

— * 

—  G 

7  3  O 

(X 

X 

G. 

X 

G 

X 

X- 

X 

X 

X 

X 

G 

X  X 

G  G 

a 

— 

— 

1 

*—• 

— 

— 

— 

1-^  v— * 

r— 4 

ob  .5 

C  CO 


QJ 

X 

•d 

CJ 

S 

>, 

£ 

u 

<c 


a 


•  •  o 

TiO  gs  g 

cu  •—  .  u 

S  C3~x: 

*_  ^CL  c 
«  a-d^ 

S 


^  r, 

CJ 

*0  XJ 


T3 

QJ 


r-1 

_5 

*E 

D  Sc 


73 

CJ 


73 

CJ 

ITT* 

kO 


QJ 


C/3  *  ^  ^  /  •«* 


z 


o 

C/D 


.EX 

o 

a 

n 


c 

S  73 

*-> 

co  3 


C 

X 

OC 

c 

o 


JC. 

U 


jj 

a 

> 

E  = 

Qj  £ 

Q  § 

X 


.  c 

p 

T.  CO 

00  c 

C  J3 
cJ  O 
x:  x 
U  . 

+j 

c/: 


CCS 

JC  C 
00  CJ 

CJ  c/3 
*  P 

V 


X 

*c 

o» 

E 

o 

1  ^ 

C3  +J 

C  QJ 

rr 


CO  ' 


u 


H  cci 

X 


yj  .  • 

C  00 

c  •  o  c 

QJ  00  4-1  qj 

ijggg 
>«u 
>cu  -y  o 

r-  QJ  CJ  GJ 

o  r  ^  S  N 
§  00>  >*fCO 

g.S'S  0?O  3 
U-g3  §c  2 
X  zx 


CS  Hy 
XZ  CO 
00  Qj 

c  c 

^°£ 

•  _  o 

CJ  rC 

U  CJ  c 
C  C  CJ 

E 

<  Cl, 


^  CM 


X 


1X5 


X 


X 


G. 


-«  M 


X  G 


ir  x 


« 


270  MANCHURIAN  PLAGUE  PREVENTION 


< 

0 

■*-* 

(0 

•^i 

5 

< 

* 

c 

o 

c 

// 

*■« 

« 

•ih 

a 

o 

S 

Vm 

0 

» 

•  N 

l 

< 


C/D 

•> 

aj 

s 

43 

X 


■4-1 

•  cl 

co  .or 

X  cj 

43 

DC 


*3  "3 

Cu  r-* 

ig. 

3  * 

<w 


73 

a 


73 

■*-> 

Cl 


3  3 

<o 


73 

_ _  4-» 

3  3 

=3  <U 


3  3 

<  £ 


•spavi 

'OM 


co 

..= ;:p 

©  £  £ 

^  3  CO 


TJ 

<u 

-  <4_ 

<? 

•  ^ 
OCO 


43 

*3 


O 

X 


*P» 

puno  j 


Cl 

73 

o 

X 

o 

43 

E 

nj 


o 


>> 

J3 


X3 


3 


CL 

a 

c— 

6 

2 


a  -  <u 

"2 

3  -m  W 

E'EL  S  *a 

x  °  x  x; 
o  X  o  x 

i-. 

Q-  D. 


43 

43 

u- 


© 

© 

©  © 

J 

© 

X 

V 

x 

© 

©  ^  © 

© 

01 

L> 

»-^4 

© 

© 

©  a© 

X 

X 

^  ! 

01 

X 

©  ©  X 

X 

© 

tfr 

—  S3  Xs 

0 

01 

O 

&b~‘ 

<4 

> 

>& 

- 

03 

O 

1/3 

X  fv. 
03 

€©■ 


O 

O 

© 

03 

■s/N 


© 

© 


© 

X 

•V3= 


-*r  © 

r>>  „.  > 

T  U® 
O  L«3 
—  M.  *-• 

■'Sj  ^  •» 


©  © 
o  © 

©  ©„ 
o  © 

X  03 


03 

rr 


O _ ."  -rf 


X 

•  x  ro©  .. 

—  —  £1  33  73  U- 

-  r.j  —  Ol  C 

X  <t>  ©  ©  X  ,3  © 

1/3  G.  ■'T  i->  CP  C3  © 

X  » — '  1/3  ' —  ”  X  X 

>  >• 


Lii  :f~ 


©  — - 
©  3 
©  X 

irjG1"1 

=4?  U 

w 


© 

©  "“7 

®  a. 

©  Cl 
©  3 


© 

t> 

04 

x 

"T 

€© 


U  © 


c  ® 


03 

X 

03~~  © 

X  X  X 

m  3 

X 


tsGoGrr 
-  ’q  ©  MM 


©  x 

“  _•  x 

43 

X  7© 

£  u 


£  .  X 

ITJ^ 


1/3 

X 

O- 

x 

m 


© 

o 

© 

© 

o* 

<v> 


05 


1/3  © 
© 
P" 
1/3 
1/3 


© 

© 

03 

© 

X 


© 

03 

X 


03 

X 


—  ©  ^  r.  ©  ^.  © 

©  ©  *->  v*3  —  —  X 

©  (B  r  K  N 

-  ^  ?7  ©  ©  © 

■ —  ©  3*  . 

i/3  ©C.  L 


_  l'' 


00 

X 

© 

X 

©1 

04 

© 

03 

© 

X 

1 

PC' 

t>r 

<  ■  1 

pc 

© 

1  X 

X 

■  1 

© 

C^l  — 
X  1© 


©I 
©  03 
1/3  ' 

XI w 
M  X 
© 
X 


© 

© 

X 

X 


© 

X 

CA 


r^ 

© 

© 

X 

• 

X 

*** 

— 1  —  X 

X 

"rf 

'X 

0 

0 

X 

X 

.  © 

© 

X 

43 

01 

X 

0 

X 

T 

•  !-  -T 

"f 

a 

l-" 

OJ 

CL  43  ^ 

©  ©  © 
1/3  IO  1/3 
<M 


—  rr  X 


X 

1/3 

X 


©  ©  ©  ©  © 

Tt*  i/3  ,'!T  i/3  X 

»-  T3  —  — ■  rr 


C^l 


X 


X 

X 

X 

n 


© 


©  X 

M  1  — 


X  ©  © 
©  X  © 


M 

© 


©  ©  ©  © 

CM  —  X 


uUU. 

0  E  2  3  ^ 

x  kp  *  £2  03  X 

04  ^  CL]  P 

0^  '^T'  X 

^ 1 

u 

“ui 

X 

U 

X 

©  © 
X 

ffl 

24 

(4E.  20C 

^  CX  r  n 

GJ  w 

—  ~  rr  CCJ  X  x.  'X 

X 

x  2^ 

03  S  03  •  —  »—  rt'i 

O  73  "L 

1 

O  : 

jz  *r  ^ 

r- 

' — - 

o 

u 

a 

X 

CM 

© 


x 


ffl  X  2 


13  C/3 
73  O 
3  C 
O  '*“ 

©  w 
©3 

C 


.  GO  » 
s-  3  U 
3  ca  3 
>  ©-3 

^UM 

.22  3  c/3 


a 


u 

c 

3 


73 

73 


•S  u 


rt  c 

cUs  o 
®  ^LL 


Min 
Li  Hi 
Mini 

-3 

+-> 

3 

O 

CO 

r- 

O 

> 

"[ 

u 

0 

LC 

x  —  © 

— - 

—  X  — 

© 

X 

©  X  © 

© 

X 

^  1 

00  3  -T- 

3’-7X 

X 

3  +1 

cu 

cu 


X  0^ 


43 


43 
O  3 

O  >- 


3  73 

O  r'  (II 

0  $ 

*3  C  c 

x:  c  o 

u©-- 

S-L_  C 


00 

00 

43 

Si 

O 


© 


1 

1 

© 

03 

*  1 

-r  © 

■  43 

cii 

c n 

4-, 

3 

• 

« 

c  , 

*  cL 

_> 

•  43 

LQ 

*C 

*  a 

CL 

”5  3 

■© 

JG  0 

0 

-3 

13 

73 

43 

_3 

'  _j 

3^ 

O  . 

43 

5! 

r~ 

3 

CL 

u 

CO' 

W 

x 


•nuH  j  x: 

— 1  •  >  ^ 

■Oo/h  •  M  C 

<U  1— 1  w  00"©  qj 

"©  "X  c  TJ 

^”3  o  . 

C  i  43  CL,  3 

s-  M  CX 


“ '  S-4 
43  4-1  jL 
'  3^ 

O 
CO 


_o 

'£ 

D 

00' 


43 

CL 


D 


x 

an 


CL 

73 

O 


43 


o 


01  © 

"S*  © 

X  © 


00 


©  x  §:  ©  x  — 

x  —  53  ©  ©  — 

X  ©  X  X  © 


3 

y 

CM 

© 


X  CM 

©  © 
©  © 


rx  m 

43 

=*3 

O  ^ 

*  ^  c  • 

00  3  3 
C  3  © 
O  3  CO 

XX 


00 

3 

© 

CO 


7; 

43 

*3 


CO 


>  3 

•-  3 

=  u 
00 

r-  *  00 

“  "  U 

.£*3  U 


43 

CL 

73 

> 

3 

Q 


3 

U 


43 
43 

-  ->" 

•  43  to 

3  CL  C  00 


.  30 

.  73  3  ^ 

«L«|  S  «.S  ? 
■x  ©  H  5 

cj  Q  co  l: 


43 

r-4  L, 

43 

33  .S 

4<  4J  U  3 

•  2  00  c  o 

TO  ~  75  Q 

3  W 

X  ©  •<  — 

c  rj  3 
U  COCL 


01  X 


X 


X 


x 


© 


—4  ©1 


X 


X  X 


SERVICE  REPORTS  1923-1924 


271 


RESOLUTIONS  PASSED  BY  THE  SCIENTIFIC  CONFER¬ 
ENCE  HELD  IN  CHITA,  AUGUST  1-3,  1923. 


China  was  represented  by  Drs.  Wu  Lien  Teh  and  R. 
and  Russia  by  Drs.  Barsukoff ,  Michailoff,  Bremm , 
Sulmeff ,  Jetniar,  lvostenko  and  KrotkofJ. 


Poilitzer, 
Pisarefj , 


1 .  The  fight  against  plague  is  a  matter  oi  great  import¬ 
ance,  in  which  all  the  governments,  threatened  by 
plague,  are  ini  crested.  Eor  this  reason  it  is  desirable 
that  these  governments  should  work  conjointly  by 
holding  periodical  scientific  conferences. 

2.  The  tarabagan  is  a  fundamental  epidemiological 
factor  in  the  spread  of  plague  in  Transbaikalia,  North 
Manchuria  and  Mongolia. 


3.  One  of  the  most  important  things  in  the  fight  against 
plague  is  the  detailed  investigation — in  the  plague 
foci  and  adjacent  districts — of  the  rodents-  and  their 
mode  of  life  and  also  of  their  parasites  :  this  should 
he  the  preliminary  condition  for  carrying  out  one  or 
the  other  method  for  the  destruction  of  the  rodents. 


4.  It  is  considered  desirable  to  begin  in  the  near  future, 
as  a  first  experiment,  the  destruction  of  rodents  with 
poisons  and  suffocating  gases  in  the  plague  foci. 


o. 


1  he  prohibition  of  tarabagan  hunting'  is  not  consider¬ 
ed  a  practical  measure  for  three  reasons ;  (i)  The 
tarabagan  trade  has  considerable  economical  import¬ 
ance,  (ii)  The  epizootics  are  strictly  localised  to 
well  defined  foci  and  (iii)  Negative  results  are  obtain¬ 
ed  when  hunting  is  prohibited  on  account  of  tech¬ 
nical  difficulties  co  nnected  with  its  enforcement. 


€.  To  consider  as  absolutely  necessary  the  prohibition  of 
bunting  in  the  districts  where  plague  sick  tarabagans 
have  been  observed. 


t .  To  have  thorough  medical  supervision  over  tarabagan 
trade  and  hunters. 


272 


MANCHURIAN  PLAGUE  PREVENTION 


8.  To  direct  the  special  attention  of  the  persons  taking 
part  in  the  tarabagan  trade  to  dry  the  skins  thorough¬ 
ly  with  the  aid  of  sun  rays,  which  latter  have  a 
tremendous  bactericidal  action.  The  anti-plague 
organisations  will  continue  to  work  out  a  method  of 
thorough  disinfection  which  at  the  same  time  does 
no  harm  to  the  skins.  Till  this  matter  is  settled  the 
skins  will  be  disinfected  with  formalin  gases. 

9.  The  Meeting  thinks  it  useful  to  direct  the  attention 
of  the  Rockefeller  Foundation  to  the  necessity  of 
further  investigating  the  epidemiology  of  plague,  by 
organisation  of  expeditions  into  the  plague  districts. 
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SUMMARY  OF  TENTH  ANNUAL  GENERAL  REPORT.  1922. 


Harbin,  Oct.  30, 


1922. 


To  His  Excellency, 

The  Minister  for  Foreign  Affairs, 
Peking. 


Sir, — I  have  the  honour  to  submit  a  summary  of  the 
Tenth  Annual  General  Report  of  the  [North  Manchurian 
Plague  Prevention  Service  for  the  year  ending  September, 
1922. 

2.  — The  end  of  September  of  this  year  marks  the  comple¬ 
tion  of  the  10th  anniversary  of  our  Service.  Thanks  to  the 
cordial  support  which  we  have  consistently  received  from  the 
Central  and  Provincial  authorities,  we  have  been  able  not  only 
to  render  considerable  services  to  the  sick  and  suffering  in 
China,  but  also  to  place  on  record  before  the  scientific  world 
a  name  for  Chinese  medical  research,  as  evidenced  by  requests 
for  our  Reports  and  by  constant  references  to  our  work  in 
medical  and  scientific  literature. 

3.  — To  celebrate  the  10th  anniversary,  we  published  last 
September  a  large  medical  Report  in  English  and  Chinese. 
The  English  edition  covers  354  pages  of  reading  matter  besides 
a  coloured  frontispiece  of  a  pneumonic  plague  lung,  three  big- 
maps  and  charts  and  30  illustrations.  The  Chinese  edition 
comprises  198  pages  in  addition  to  plates  and  illustrations. 
The  first  half  of  the  book  deals  with  our  latest  researches  con¬ 
nected  with  the  last  epidemic  of  pneumonic  plague  and  includes 
the  following  subjects:  — 

1.  — The  Second  Manchurian  pneumonic  plague  epidemic 

in  Manchuria,  1920-21. 

2.  — Observations  made  during  and  after  the  Second  Man¬ 

churian  plague  epidemic,  1920-21. 

3.  — The  role  of  the  tarabagan  in  the  epidemiology  of 

plague. 

4.  — Clinical  observations  upon  the  second  Manchurian 

plague  epidemic. 

5.  — Pathological  findings  in  plague  pneumonia. 

0. — Salient  points  about  the  1921  pneumonic  plague  in 

Harbin. 
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Our  more  important  contributions  are  being  published 
separately  in  the  British  Journal  of  Pathology  and  Bacterio¬ 
logy,  British  Journal  of  Hygiene,  China  Medical  Journal, 
National  Medical  Journal  of  China,  American,  Japanese  and 
German  scientific  journals. 

4.  — About  the  third  week  of  September,  1922,  we  received 
information  that  some  cases  of  plague  had  occurred  at  Haranon 
in  Transbaikalia,  80  versts  west  of  Manchouli  Station.  Senior 
Medical  Officer  J.  W.  H,.  Chun  together  with  an  Assistant 
proceeded  to  the  spot  on  September  23.  From  inquiries  made 
by  Dr.  Chun  and  Dr.  Loshiloff,  Chief  of  the  Railway  Sanitary 
Department,  it  was  ascertained  that  a  Russian  girl,  aged  IT 
years,  belonging  to  a  well-to-do'  family  (Tonki,)  suddenly 
took  ill  early  in  September  with  fever  and  cough  and  died 
after  nine  days.  A  week  later  (September  15)  the  father  be¬ 
came  sick  with  shortness  of  breath  and  pain  in  t lie  chest  but 
did  not  cough  up  blood.  He  died  on  the  17th,  followed  the 
next  day  'by  his  wife  whose  bloodstained  sputum  was  found 
by  Dr.  Krotkoff  of  Chita  to  contain  plague  bacilli.  The  little 
daughter  succumbed  on  the  19th  and  the  little  son  on  the 
20th,  so  that  within  the  space  of  two  weeks  the  whole  family 
of  five  had  died,  evidently  of  pneumonic  plague.  Specimens 
sent  to  our  main  laboratory  in  Harbin  confirmed  the  diagnosis. 
Another  case  occurring  on  September  26  at  Olovianaya,  mid¬ 
way  between  Manchouli  and  Chita  in  Siberia,  was  also  found 
to  be  bubonic  plague. 

One  interesting  fact  gathered  from  the  first  series  was 
that  the  Russian  doctor  Krotkoff  and  his  assistant  were  accused 
by  the  local  populace  of  having  brought  the  plague  and  as  a 
punishment  were  kept  inside  the  infected  house  for  36  hours 
{most  of  the  time  with  the  two  sick  children  in  one  room) 
before  they  were  released.  Fortunately  neither  prisoner  caught 
the  disease  and  no  further  cases  were  recorded  in  that  locality. 

The  above  cases  occurring  in  two  different  parts  of  the 
epidemic  regions  of  Transbaikalia  are  significant. 

5.  — Manchuria  has  been  entirely  free  from  plague  during 
the  past  year.  Hongkong",  however,  claimed  an  unusual  num¬ 
ber  of  bubonic  cases  (nearly  1,000),  though  Canton  and  its 
environs  were  practically  free.  Osaka  and  "Yokohama  in  Japan 
also  reported  a  few  cases  each. 

6.  — The  past  year  has  seen  a  considerable  number  of 
cholera  cases  m  China  and  Japan.  Over  2,000  were  recorded 
in  Sha  nghdi  district  which  at  one  time  threatened,  as  in  1919, 
to  distribute  the  infection  broadcast.  Fortunately,  thanks  to 
the  early  precautions  taken  at  Tsingtao,  Tientsin,  Dairen, 
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Newchwang  and  other  important  centres,  tlie  cases,  even  when 
they  occurred,  were  limited  in  number,  and  a  general  epidemic 
was  prevented.  Less  than  20  cass  occurred  at  Tientsin,  thanks 
to  the  strict  measures  enforced  especially  against  the*  sale  of 
melons  and  uncooked  food.  In  Manchuria,  our  records  were 
as  follows  :  — 


Cases.  Deaths. 

Dairen  .  5  (3J  .  &  20.)  2  (LJ.  &  10.) 

Mukden  .  1(0)  0(0) 

Newchwang...  18  (0)  14  (0) 

Antung  .  113  (C)  65  (0)  up  to  Oct.  25- 


During  September  a  large  number  of  cases  were  reported 
throughout  Japan  and  Korea,  in  spite  of  the  vaccination  cam¬ 
paign  encouraged  by  the  authorities.  The  Manchurian  port 
of  Antung  was  infected  by  cases  from  the  Korean  border  and 
has  reported  to  date  over  100  cases.  It  is  unfortunate  that 
our  proposal  to  establish  a  quarantine  hospital  in  that  city 
has  not  yet  matured,  so<  that  efficient  measures  may  be*  under¬ 
taken  to  cope  with  this  epidemic.  The  establishment  of  our 
'Quarantine  Hospital  at  Newchwang  has  probably  saved 
Manchuria  from  a  similar  visitation  to  that  of  1919. 

I. — Early  in  January  several  cases  of  typhus  exanthe- 
maticus  were  reported  from  Manchouli.  I  visited  Manchouli 
Station  personally  to  advise  our  Medical  Officer  Kwan  on  the 
necessary  preparations. 

Altogether  92  cases  were  treated  between  January  and 
April.  It  is  strange  that  out  of  a  total  of  250  cases  seen,  only 
three  were  Chinese,  the  rest  being  entirely  among  Russians. 

Influenza  invaded  Harffiin  and  the  Chinese  Eastern  Rail¬ 
way  area  about  the  fourth  week  of  January,  apparently  as 
part  of  the  general  pandemic.  Both  Chinese  and  foreigners 
were  attacked  but  the  disease  was  on  the  whole  mild,  and 
not  many  deaths  were  reported  as  arising  from  it.  Among 
-other  interesting  disease  seen  by  us,  infectious  pneumonia 
among  cattle  was  prominent.  To  prevent  its  spread,  inspection 
and  restriction  of  cattle  movement  were  enforced. 

Smallpox  and  bowel  diseases  were  not  unusually  frequent 
this  year. 

8. — Thanks  to  t lie  permission  given  by  the  Ministry  for 
the  allocation  of  $39,000  of  our  reserve  funds  towards  the 
building  of  a  new  patients  block,  we  were  able  to  start  the 
foundations  on  April  14.  Building  operations  were  continued 
throughout  the  spring  and  summer  so  that  the  whole  block 
was  completed  for  occupation  in  the  middle  of  September. 
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This  latest  addition  to  our  Hospital  is  very  necessary  m  view 
of  the  gradual  tumbling  down  of  the  hastily-built  structures 
completed  12  years  ago  for  the  great  plague  epidemic,  imside. 
commodious  wards  foi  general  did  class  patients,  we  1‘^e 
reserved  four  special  rooms  for  1st  and  2nd  class  patients  Hie 
equipment  and  sanitary  fittings  are  all  up-to-date  m  addition 
to  central  steam-heating.  An  X-ray  plant  is  also  acta  e< 
inside  the  building.  A  photograph  is  herewith  attached. 

The  formal  opening  will  take  place  on  October  31  when  it 
is  expected  that  200  guests  will  attend. 

9.  I  am  pleased  to  inform  you  that  2,400  square  sajeii 

(20  mow)  of  land  have  been  granted  to  us  by  the  Chinese 
Eastern  Railway  on  elevated  ground  in  the  New  Town  close  to 
the  Russian  cemetery.  A  complete  quarantine  and  observa¬ 
tion  camp  will  be  erected  upon  the  site  as  soon  as  funds  are 
available. 

I  have  also  to*  report  that,  in  reply  to  our  request  for  a 
site  to>  build  an  anti-plague  hospital  of  our  own  at  Manchouli, 
the  railway  authorities  have  granted  us  a  convenient  piece  of 
land  f oi  the  purpose  measuring  800  square  sujen  (5  mow). 
The  premises  which  we  are  at  present  occupying  have  only 
been  loaned  to  us  by  the  local  Municipal  Council,  and  we  trust 
you  will  help  us  in  obtaining  the  necessary  appropriation  for 
this  vital  spot  of  our  anti-plague  organization,  because  plague 

always  invades  Manchuria  from  Siberia  through  this  point. 

«_ 

10.  _ I  obtained  three  months  leave  from  Eebiuaiy  to  May, 

which  was  spent  in  the  Straits  Settlements. 

The  honorary  degree  of  Doctor  of  Science  (Sc.  D.)  was 
conferred  on  Tune  24  upon  me  by  die  St.  John  s  1  n^eisit\, 
Shanghai,  “in  view  of  my  valuable  contributions  to  medical 

science  and  research. 

In  recognition  of  the  services  of  our  Staff  in  the  suppres¬ 
sion  of  the  1921  plague,  the  Piesident  was  pleased  to  confer 
various  honours  upon  the  members.  I  received  the  second  class 
Paokuang  Chialio  decoration. 

11.  — The  summer  has  not  been  very  trying,  but  tae  months 
of  August  and  September  were  marked  by  severe  typhoons 
along  the  coast  of  China,  which  did  immense  damage  to  all 
concerned.  The  towns  of  Swatow,  Taicliow,  Mokanshan,  Chin, 
kiang,  TV  e  nohow,  Chefoo  and  Weihaiwei  suffered  badly. 
Places  as  far  north  as  Vladivostok  and  Kamtrhatka  were  also 
visited  by  the  typhoons. 

12.  — The  business  depression  observed  all  over  the  East 
has  also  affected  Harbin.  As  a  result  rent  has  come  down 
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considerably  and  many  lines  of  goods  are  unusually  cheap. 
Both  railway  and  municipal  authorities  have  prosecuted  their 
load  making  programme,  with  vigour,  and  communications 
have  therefore  considerably  improved.  Our  Ilarhin  Hospital, 
which  was  formerly  rather  isolated,  can  now  he  reached  by 
good  macadamized  roads  from  the  New  town,  1  ristan  and 
Chinese  city. 

13. — All  our  station  Hospitals  report  progress.  With  the 
exception  of  Newcliwang  no  cases  of. cholera  were  reported  at 
any  place.  The  following*  are  figures  of  out-patients  seen  at 
the  respective  hospitals  in  1921-1922  as  compared  with  pre¬ 
vious  years  :  — 


1921-22 

1920-21 

1919-20 

1918-19 

Harbin  . 

....  9,345 

5,058 

1 1 ,468 

10,474 

Taheiho  . 

....  4,290 

4,649 

6,585 

6,513 

San  sing  . 

....  4,654 

3,631 

4,694 

3,677 

Liaha.su, su  . 

....  2,213 

3,229 

1 ,885 

1,089 

Newcliwang  . 

....  3,043 

3,225 

3,230 

— 

Mancliouli  ... 

....  2,291 

— 

— 

— 

The  above  do  not  include  Customs,  Post  Office,  Government 
employees  and  private  patients. 

Harbin  Hospital  admitted  208  cases,  of  which  112  were 
opeiations  under  anesthetics.  Among  these  were  2  cases  of 
tetanus,  2  of  dysentery,  T  of  typhoid,  4  of  typhus  and  8  of 
influenza. 

14. — The  following  comprise  the  personnel  of  the  Service 
during  the  past  year:  — 

Dr.  Wu  Lien-teh,  Director  and  Chief  Medical  Officer. 

Mr.  R.  C.  L.  d’ Anjou,  (Commissioner  of  Customs)  Lay 
Director  and  Treasurer. 

Dr.  J.  W.  H.  Chun,  m.b.,  b.c.,  (Cantab)  Senior  Medical 
Officer,  Harbin. 

Dr.  Pollitzer,  (Vienna)  Bacteriologist. 

Dr.  Ando  Cliu,  M.B.,  CH.  B.  (Edin.)  Senior  Medical 
Officer,  Newcliwang. 

Dr.  Liu  Chia-swee,  in  charge  of  Immunology  Dept., 
Harbin. 

Dr.  Li  Ann,  m.d.,  (Tokio)  Parasitologist,  Harbin. 

Dr.  Tang  Tsung-nien,  m.d.,  Senior  Medical  Officer, 
Taheiho. 
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Dr.  Shih  Ch  i-liang,  Resident  Medical  Officer,  Sansing. 

Dr.  M.  Kwan,  Resident  Medical  Officer,  Manchouli. 

Dr.  (  lien  Thing,  Assistant  Medical  Officer,  Harbin. 

Dr.  Li  En-ch  ang.  Resident  Medical  Officer,  Lahasusu. 

Mrs.  Chen  Ohin-tsai,  Deputy  Medical  Officer,  on  leav'e. 

Miss  Chen  Chi-ching,  Female  Medical  Officer,  Taheiho. 

M  iss  Kung  Sui-chen,  Chief  Nurse,  Harbin. 

M  iss  Cliu  Tsai-chen,  Chief  Nurse,  Newchwang. 

15. — In  conclusion,  I  wish  to  express  my  best  thanks  to 
the  Chinese  Government,  Chinese  Eastern  and  South  Man¬ 
churian  Railways  for  facilities  granted  me  in  the  prosecution 
of  my  work.  Our  relations  with  the  Japanese  and  Russian 
Medical  Officers  have  been  of  a  most  cordial  nature.  I  am 
also  grateful  to  our  Customs  Officers  at  various  stations  in 
Manchuria  for  frequent  assistance  rendered  to  members  of  our 
Staff  in  the  course  of  their  duty. 

I  have  the  honour,  etc., 

’W'u  Lien-teii, 

Director  Chief  Medical  Officer. 
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SUMMARY  OF  ELEVENTH  ANNUAL  REPORT,  1923. 


Harbin,  November  30,  1923. 


To  His  Excellency, 

The  Minister  for  Foreign  Affairs, 

Peking*. 

Sir,  1  have  the  honour  to  submit  a  summary  of  the 
Eleventh  Annual  General  Report  of  the  North  Manchurian 
Plague  Prevention  Service  for  the  year  ending  September  1923. 
Owing  to  my  having  had  to  visit  Japan  as  Exchange  Pro¬ 
fessor  during  October,  this  month  is  for  convenience  included 
in  the  present  Report. 

2.  Playue.  The  past  year  has  been  practically  free 
from  plague  so  far  as  Manchuria,  is  concerned.  Three  sporadic 
cases  were  reported — two  in  the  endemic  areas  of  Transbai¬ 
kalia  and  one  near  Yakoshrh,  a  station  on  the  Chinese  Eastern 
Railway  between  Mentuho  and  Hailar.  As  these  cases  had  a 
close  relation  to  the  epizootrcs  then  occurring  among  the  tara- 
bagans  (Siberian  marmot),  a  detailed  statement  may  be  given 
here. 

Patient  1  was  a  Russran  hunter  aged  24.  He  reported 
sick  on  20th  May  with  high  fever  and  a  bubo  in  right 
arm-pit.  He  complained  of  pain  in  chest,  had  slrglrt 
diarrhoea  and  cough  with  blood-stained  sputum.  He  died 
on  22nd. 

Patient  2  was  a  Russian  tarabagan  hunter,  aged  37 
years,  and  lived  15  versts  from  Haranor.  He  had  fever 
on  16th  May  with  a  bubo  in  right  axilla,  and  died  on 
20th,  with  characteristic  signs  of  plague. 

Patient  3  was  a  young*  Russian  girl  of  12  years  living 
at  Station  83  near  Dauria  (54  versts  west  of  Manchouli). 
Her  family  hunted  tarabagans  and  she  helped  in  hand¬ 
ling  them.  She  developed  a  bubo  in  right  axilla  and  died 
on  3rd  September. 

It  was  significant  that  all  three  patients  were  Russians, 
all  showed  buboes  in  the  right  arm-pit,  and  all  died  of  the 
infection,  confirmed  later  on  by  animal  experiments. 
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<3.  After  prolonged  researches  extending  for  over  ten 
years,  we  have  at  hist  established  the  connecting  link — so>  to 
say — between  the  Siberian  marmot  and  the  pneumonic  plague 
outbreaks  of  1910-11,  1917-18  and  1920-21.  As  a  result  of  our 
investigations  conducted  this  year  in  Siberia,  we  are  now  satis¬ 
fied  that  the  tarabagan  harbours  the  plague  organism  in  the 
natural  state,  which  on  suitable  occasions  becomes  more  viru¬ 
lent  and  produces  epizootics  in  certain  areas.  Should  human 
beingvs  encounter  such  diseased  animals,  they  are  liable  to 
contract  the  disease  in  a  bubonic  or  septicemic  form,  which 
in  turn  tends  to  affect  the  lungs  and  thus  under  suitable 
conditions  endangers  the  community  with  a  pneumonic  out¬ 
break. 

W'orking  in  the  endemic  regions  during  the  months  of 
May- September  of  this  year,  the  Chinese-Russian  expedition 
discovered  at  least  eleven  tarabagans  suffering  from  plague  in 
the  natural  state.  Such  findings  have  up  to  now  been  difficult, 
because  of  the  short  duration  of  the  epidemics  among  animals, 
of  the  rapidity  with  which  eagles  and  animals  of  prey  devoured 
sick  and  dead  tarabagans  in  tbe  fields,  and  of  the  wild  nature 
of  the  country.  Other  interesting  facts  established  Iby  us 
during  this  year  were  :  — 

a.  The  persistence  with  which  estoparasites  like  fleas, 
lice  and  ticks,  stick  to  the  carcases  and  even  pelts  of 
the  tarabagans. 

b.  the  possibility  of  lice  as  well  as  fleas  conveying 
plague  from  animal  to  animal  by  bite. 

c.  the  long  duration  taken  by  ihe  plague  bacillus  to  kill 
the  hibernating  tarabagan.  Three  of  our  animals 
experimented  m  winter  lived  for  73,  41,  and  21  days 
after  inoculation.  Some  showed  the  disease  in  a 
chronic  state. 

4.  Other  Infectious  Diseases.  Cholera  has  been  entirely 
absent  from  Manchuria  and  North  China  this  year,  though 
there  were  small  outbreaks  in  Shanghai  and  some  ports  m  the- 
south.  Scarlet  fever  invaded  many  parts  of  North  Manchuria, 
and  severe  cases  were  reported  from  Taheiho.  The  type  met 
with  was  as  malignant  as  that  seen  in  Peking-  and  Tientsin  and 
often  killed  all  the  younger  members  of  a  family.  This  dis¬ 
ease  is  worth  careful  investigation.  Dysentery  and  other  bowel 
diseases  were  also  frequent  throughout  the  summer,  and  59 
cases  of  the  former  were  admitted  into  Harbin  Hospital  in 
July.  Erysipelas  was  quite  prominent  and  attacked  two  mem¬ 
bers  of  our  medical  staff  in  severe  form. 
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Typhus  was  practically  absent  this  year.  Roth  Small-pox 
and  Influenza  were  not  unusually  common,  being*  quite  mi  bl 
in  character. 

Cattle  plague  broke  out  in  a  severe  form  in  March-May 
in  the  Sui-hua  and  Lo-pei  districts  (Heilungkiang).  At  the 
request  of  the  Governor  we  sent  two  Assistant  Medical  Officers 
there,  and  t lie  epidemic  was  suppressed  by  end  of  June. 

5.  On  18th  August  I  left  Shanghai  to  attend  the  fifth 
Congress  of  the  Ear  Eastern  Association  of  Tropical  Medicine 
held  in  tli is  year  at  Singapore.  I  officiated  as  Government 
delegate  from  Peking  as  well  as  a  Vice-President  of  the 
Association.  Endei  the  presidentship  of  Hr.  A.  L.  Hoops, 
Principal  Civil  Medical  Officer,  Straits  Settlements,  the  Con¬ 
ference  lasted  from  1  to  14  September  and  was  attended  by 
representatives  from  the  Philippines,  Hongkong,  Erench-Indo- 
China,  Netherlands  Indies,  Straits  Settlements,  Malay  States, 
Australia,  India,  China,  Japan,  Siam,  Formosa,  Sarawak, 
Pritish  North  Borneo!,  and  Macao.  There  were  80  oversea 
members,  of  whom  twelve  came  from  Japan  and  two  from 
China.  The  other  Chinese  delegate  besides  myself  was  Hr. 
Liang*  Po  Chiang  of  Shanghai. 

At  this  Congress  I  read  two*  papers,  namely, 

a,.  The  Original  Home  of  Plague,  and 

h.  Plague  in  Wild  Rodents,  including  latest  Investiga¬ 
tions  upon  the  Tarabagan. 

Much  interest  was  also  centered  upon  the  prevention,  of 
Beriberi  (regarding  which  the  American  delegation  suggested 
enaction  of  laws  enforcing  the  sale  of  lion-polished  rice,  but 
this  proposal  was  defeated),  control  of  Malaria,  and  revised 
Quarantine  Procedure  for  the  Orient.  The  local  British  gov¬ 
ernment  extent ed  to  the  visitors  every  hospitality  at  Singapore, 
Kuala  Lumpur,  Ipoli  and  Penang,  and  issued  free  railway 
tickets  to  the  official  delegates.  It  was  decided  to  hold  the 
next  Congress  at  Tokio  in  1925  with  Professor  Kitasato  as 
President. 


fl.  I  arrived  at  Shanghai  from  the  south  on  7th  October, 
and  the  same  evening*  left  for  Nagasaki  in  order  to  be  in  time 
for  the  Medical  Conference  at  Kagoshima,  to  which  I  had 
been  invited  as  the  principal  speaker.  My  lecture  on  “Resear¬ 
ches  upon  the  Siberian  Marmot”  lasted  one  and  half  hours 
and  was  heard  by*  800  persons,  mostly  Japanese  doctors  attend¬ 
ing  the  Conference.  After  that  I  visited  the  Euiversities  of 
Kioto.  Osaka  and  Tokio.  and  delivered  a  series  of  addresses 
upon  H  ygiene  in  the  Orient,  Pneumonic  Plague,  Inter-depend- 


282 


MANCHURIAN  PLAGUE  PREVENTION 


enee  of  Japanese  and  Chinese  Medicine,  etc.  Everywhere  I 
was  received  with  the  greatest  courtesy  by  government  officials,, 
scientists  and  medical  men,  and  in  spite  of  the  recent  earth¬ 
quake  was  shown  every  hospitality.  This  is  the  first  occasion 
on  which  a  Chinese  had  been  invited  to  Japan  as  Exchange 
Professor,  and  the  opportunity  was  seized  by  both  sides  to  cul¬ 
tivate  more  friendly  relations.  Whenever  possible,  I  urged 
my  Japanese  colleagues  to  map  out  new  lines  of  research  in 
medicine  and  hygiene,  which  might  prove  of  greater  benefit 
to  eastern  nations  than  mere  academical  and  abstract  problems.: 
I  returned  io  China  on  5th  November. 

7.  Two  important  meetings  were  held  in  the  course  of 
the  year. 

a.  On  14th  August,  General  C'hu  Clung  Lan  invited 
representatives  from  the  Heilungkiang  Province, 
Chinese  Eastern  Railway  and  our  Service  to  discuss 
with  him  methods  for  the  control  of  the  tarabagan 
skin  trade  which  had  been  prohibited  by  the  Tuchun 
for  the  past  two  years.  The  meeting*  recommended 
the  establishment  of  offices  at  Manchouli  and  Hailar, 
where  medical  inspectors  could  control  the  issuance  of 
permits  to  hunters  and  the  disinfection  of  skins  before 
export,  but  the  Governor  of  the  Province  in  a  dis¬ 
patch  dated  18th  September  vetoed  this  recommen¬ 
dation.  Total  prohibition  of  the  trade  therefore  con¬ 
tinues,  but  much  smuggling  is  done  across  the  border, 
and  these  skins  are  now  exported  via  Kalgan  and 
Tientsin. 

h.  At  the  invitation  of  the  medical  authorities  of  Trans¬ 
baikalia,  I  left  Harbin  for  Chita  on  29th  July,  and 
attended  a  conference  initiated  by  them  on  1-4 
Aug  ust.  We  discussed  many  aspects  of  the  tarabagan 
problem,  and  agreed  that,  although  this  animal  has 
now  been  definitely  proved  to  be  the  real  precursor 
of  plague  in  ihose  regions,  it  was  essential  for  econ¬ 
omic  reasons  to  regulate,  rather  than  prohibit,  hunting 
and  traffic  in  their  skins.  Some  workable  regulations 
were  passed,  and  I  returned  on  6th  August. 

8.  I  have  pleasure  in  reporting  considerable  hospital 
extensions  throughout  Manchuria.  Our  Service  bought  a  large 
very  fine  stone  building  at  Mancliouli  for  the  use  of  our  out¬ 
patient  clinic  as  well  as  quarters  from  the  medical  staff.  At 
Newchwang,  we  have  erected  a  series  of  permanent  brick  de¬ 
tention  sheds  with  accomodation  for  400  persons.  The  hangs 
there  are  of  a  hygienic  nature,  the  wooden  boards  resting  on 
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ferroconcrete  supports  and  thus  allowing’  thorough  cleaning 
and  disinfection.  The  total  cost  is  $35,000. 

At  Antung,  the  sum  of  11s.  40,000  has  been  granted  by 
the  Customs  for  the  erection  of  a  quarantine  hospital  at  the 
anchorage  spot  for  steamers  on  the  River  Yalu. 

At  Mukden,  a  large  city  hospital — the  north-eastern  — 
has  been  erected  by  the  local  authorities  at  the  cost  of  Mex. 
$600,000,  consisting  of  28  separate  blocks  and  accomodating 
400  beds. 

At  Chinhsien,  a,  fine  moderate  sized  hospital  has  been 
built  by  the  P eking- Mukden  Railway  with  Dr.  Lumley  in 
charge. 

The  South  Manchurian  Railway  has  commenced  operations 
for  the  erection  of  a  large  railway  hospital  at  Dairen  with 
accomodation  for  450  persons.  Both  architects  and  contractors 
are  Americans,  and  the  total  cost  will  reach  Yen  4,000,000- 

In  view  of  these  great  improvements  around  us,  I  earnest¬ 
ly  hope  that  our  Service,  which  has  now  entered  its  twelfth 
year  of  existence,  may  be  allowed  to  have  more  appro¬ 
priation  for  its  activities.  In  spite  of  the  increased  cost  of 
living  and  the  much  enhanced  price  of  all  materials,  we  are 
receiving  the  same  allowance  as  twelve  years  ago. 

9.  A  Commission  consisting  of  Drs.  Borman  White  and 
Miyajima  visited  our  Harbin  Hospital  on  27-29  March  on 
/behalf  of  the  Health  Section  of  the  League  of  Nations  and 
consulted  our  staff  regarding  mutual  cooperation  in  quarantine 
work  and  the  eradication  of  epidemics  in  the  Orient.  It  is 
hoped  that  'before  long  the  present  unsuitable  laws  enacted  in 
Paris  years  ago  will  be  changed. 

10.  The  past  summer  has  been  unusually  wet,  floods 
having  on  more  than  one  occasion  threatened  to  invade  the 
citv  of  Harbin.  In  fact  the  situation  looked  so  bad  about  the 

Cs  __ 

end  of  August  that  new  dykes  were  hurriedly  built.  Fortun¬ 
ately  little  material  damage  was  done  by  the  rising  water. 
In  other  parts  of  Manchuria,  miles  of  railway  tracks  were 
washed  away,  and  both  the  Somth  Manchurian  and  Peking- 
Mukden  Railways  were  seriously  affected  by  the  floods1.  The 
peasants  also  suffered  through  damage  to  their  crops.  A  heavy 
snowfall  occurred  at  Harbin  on  19th  October. 

11.  All  our  Station  Hospitals  report  progress.  No  plague 
or  cholera  was  reported  at  any  spot.  The  following  are  figures 
of  out-patients  seen  at  the  respective  hospitals  in  1922-23,  as 
compared  with  previous  years:  — 
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1922-23 

1921-22 

1920-21 

1919-20 

1918-19 

Harbin  _ 

15,343 

9,345 

5,058 

11,468 

10,474 

Taheiho^  . . . 

8,037 

4,290 

4,649 

6,585 

6,513 

Sansing 

5,235 

4, 054 

3,631 

4,694 

3.677 

Lahasusu  ... 

1,470 

2,213 

3,229 

1,885 

J  ,089 

Newchwang. 

3,093 

3,043 

3,225 

3,230 

— 

Manehouli. . . 

2,347 

2,291 

— 

— — 

— 

12.  The  following*  comprise  the  personnel  of  the  Service 
during:  the  past  year:  — 

Or.  T\  u  Lden  leh,  Director  and  Chief  Medical  Officer. 

Mr.  R,.  C.  L.  d’ Anjou,  (Commissioner  of  Customs)  Lay 
Director  and  Treasurer. 

Dr.  J.  W.  II.  Chun,  Senior  Medical  Officer,  Harbin. 

Dr.  R.  Pollitzer,  Bacteriologist,  Harbin. 

Dr.  Lin  Cilia  Svvee,  Serologist,  Harbin. 

Dr.  E.  B.  Young,  Senior  Medical  Officer,  Newchwang. 

Dr.  Tang  T-sung  Nien,  Senior  Medical  Officer,  Taheiho, 
resigned  30  Sept. 

Dr.  Sliih  Chi  Liang,  Resident  Medical  Officer,  Sansing. 

Dr.  A.  M.  Ivwan,  Resident  Medical  Officer,  Manehouli. 

Dr.  Li  An,  Resident  Medical  Officer,  Manehouli 

Dr.  Sliih  Wei  Hua,  Resident  Medical  Officer,  Taheiho. 

Dr.  Li  En  Chang,  Deputy  Medical  Officer,  Lahasusu,. 

Mrs.  A  .  C.  A  .  Clieh,  Deputy  Eeniale  Medical  Officer, 
Taheiho. 

M  iss  N.  C.  Chung,  Senior  Nurse.  Newchwang. 


13.  In  conclusion,  I  wish  to  express  my  best  thanks  to 
the  Chinese  Government,  Chinese  Eastern  and  South  Man¬ 
churian  Railways  for  facilities  granted  me  in  the  prosecution 
of  my  work.  Our  relations  with  the  Japanese,  Russian  and 
Soviet  medical  officers  have  been  of  a  most  cordial  nature  I 
am  also  indebted  to  our  Customs  Officers  at  various  stations 
in  Manchuria  for  frequent  assistance  rendered  to  members  of 
our  stall  in  the  course  of  their  duty. 


I  have  the  honour,  etc., 


Wu  Lien-teh, 

Director  (j*  Chief  A/ eh  teal  Officer . 
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SUMMARY  OF  THE  HARBIN  HOSPITAL  REPORTS 
FROM  OCTOBER  1921  TO  MARCH  1924. 

(With  two  photos.) 


1  ju  March  1922,  the  Director  obtained  sanction  from 
(he  Wa,i  Chian  Pu  to  build  a.  new  block  for  the  housing  of 
patients  at  a  cost  of  $30,000.  Accordingly  the  foundations 
were  dug  on  the  14th  April,  work  was  carried  on  during  the 
whole  summer  and  the  building  was  completed  by  the  middle 
of  October.  Altogether  there  is  room  for  37  beds  (2  first  class 
patients  in  separate  rooms,  5  second  class  patients,  25  third 
class,  and  5  female  patients).  The  basement  consists  of  a  ward 
dresser’s  rooms,  boiler  room,  disinfector  room,  and  animal 
rooms.  The  ground  floor  contains  3  wards,  store  room,  office, 
operating-room,  attendants  room  and  bathroom,  while  in  the 
first  floor  there  are  4  wards,  X-ray  room  with  dark  room],  two 
lavatories  with  one  bath,  nurse's  room,  doctor’s  office  and  atten¬ 
dants’  room. 

The  whole  place  is  steam  heated,  well  built  and  fitted  with 
modern  sanitary  arrangements.  A  much  needed  accomodation 
is  thus  realized  as  we  have  now  a  hospital  that  is  clean  and  up- 
to-date,  enabling  the  staff  to  take  care  of  the  patients  in  a 
propei’  and  fitting  manner.  The  X-ray  machine  is  now  well 
housed  and  can  be  made  to  do  very  useful  work. 

The  large  Thresh  Disinfector  is  also  placed  in  an  excellent 
room  and  is°a  very  tower  of  strength  in  the  disinfection  lme. 

2.  In  March  1922,  there  were  many  cases  of  mild  in¬ 
fluenza  both  among  the  Chinese  and  Russians.  The  majority 
of  the  cases  recovered  and  pneumonia,  complication  was  rare. 


3.  In  July  1922,  reports  of  2000  cases  of  Cholera  were 
furnished  from  Shanghai,  und  20  cases  from  -Tientsin.  Quai 
antine  measures  were  taken  iA  Dairen  and  Newchwang  where 
18  cases  were  discovered. 

In  Harbin,  we  made  active  preparations  against  the  pos¬ 
sible  invasion  of  Cholera.  Special  blocks  were  assigned  for  the 
housing  and  treatment  of  patients  and  many  details  in  connec¬ 
tion  with  a  Cholera  campaign  were  arranged.  Luckily  no 
cholera  broke  out,  though  many  cases  of  gastro-enteritis, 
dy  sen  tear  and  typhoid  were  seen.  In  one  month,  we  admitted 
8  cases  of  typhoid  fever  and  7  more  were  seen  among  the  out¬ 
patients.  In  passing,  it  is  noteworthy  that  amoebic  dysentery 
is  not  so  rare  as  some  local  practitioners  assert.  They  main¬ 
tain  that  the  bacillary  type  is  far  more  numerous  than  the 
amoebic. 
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Our  laboratory  figures  are  too  small  to  decide  this  ques¬ 
tion,  but  they  give  one  suggestive  ideas:  — 

Amoeba  found  in  dysentery  cases  4  in  IT  .  24% 

B.  dysentery  found  in  dysentery  case«  2  in  IT  12% 

4.  In  September  1922,  5  cases  of  pneumonic  plague  were 
reported  to  have  occurred  in  Haranor,  a.  place  40  versts  west 
of  Manehouli,  ii  Soviet  territory.  We  went  with  Dr.  Los- 
hiloff  of  the  Chinese  Eastern  Rail  way  sanitary  >taff  to  inves¬ 
tigate.  Haranor,  a  small  village  near  the  railway  station  of 
the  same  name,  is  situated  in  a  well  recognized  endemic  centre. 
In  1915,  there  was  a  small  epidemic  of  plague  there.  The 
surrounding  country  is  well  stocked  with  tarabagans  among 
which  plague  is  endemic. 

When  we  arrived  there,  no  more'  cases  were  to  be  seen, 
as  the  whole  family  was  wiped  out.  Effective  anti-plague 
measures  were  taken  by  the  local  authorities  and  no  epidemic 
resulted. 

5.  In  November  1922,  many  cases  of  measles  and  small¬ 
pox  were  encountered  in  (he  city.  Two  cases  of  measles  with 
pneumonia  complication  were  admitted  into  our  hospital  and 
they  both  recovered. 

6.  Much  clinical  laboratory  work  was  done  by  l)rs.  0.  S. 
Lin  and  Li  An.  They  do>  all  the  necessary  tests  including  the 
jWlassermann  reaction  for  syphilis  and  were  a  great  help  in 
aiding  diagnosis. 

T.  It  was  thought  that  it  might  be  profitable  to  collect 
some  figures  for  tuberculosis,  syphilis  and  gonorrhoea  cases, 
composing  as  they  do  the  majority  of  our  out-patients.  The 
•object  is  to  determine  wrhat  forms  of  the  diseases  in  question 
are  the  most  frequent,  and  what  forms  are  not. 

During  the  14  months  under  survey,  2138  cases  of  tuber¬ 
culosis,  980  of  syphilis  and  563  of  gonorrhoea  were  seen  as 
below  :  — 


Tuberculosis 

Lung  . 

.  212 

9.9  % 
15.9  % 

Bones  . 

Skin  . 

.  384 

17.95% 

0.18% 

45.22% 

0.18% 

7.11% 

3.92% 

Abdomen  . 

.  4 

Glands  . 

.  958 

Testis  . 

.  4 

Joints  . 

.  152 

Elsewhere  . 

.  84 

2,138 

100.1  % 
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Syphilis. 


1st  stage . 

.  175 

17.85% 

2nd  . . 

.  725 

73.7)7% 

3rd  , ,  . 

80 

8.16% 

4th  ,,  . 

0 

0.  % 

980 

99.98% 

orrhoea. 

Urethra  and  appendages _ 

.  389 

69.09% 

Testis  . 

53 

9.4  % 

Joints  . . 

33 

5.86% 

Iris  . 

6 

1.06% 

Conjunctiva  . . . 

55 

9.77% 

Other  Organs  . . 

27 

4.79% 

563  * 

99.87% 

8.  In  February  1923,  and  again  in  1924,  many  scarlet 
fever  cases  appeared.  As  it  is  the  case  elsewhere  in  China,  the 
type  was  very  virulent,  causing  many  deaths  among  the  pat¬ 
ients  of  whom  mostly  were  children. 

V. 

Mention  mav  be  made  of  the  rarity  of  diphtheria  cases. 
It  is  indeed  remarkable  that  so  very  few  are  seen.  One  case 
was  treated  with  anti-diphtheria,  serum  and  recovered  in 
December. 

9.  A  few  cases  of  interest  may  be  cited  :  — 

a.  Compound  fracture  dislocation  of  the  anile  cured  with 

Bipp. 

A  man,  31  years  of  age,  was  crushed  by  a  falling 
bag  of  beans  and  felled  to  the  ground.  His  right 
ankle  was  forced  inwards,  so  that  there  was  a  com¬ 
pound  fracture  dislocation  of  that  joint.  On  admis¬ 
sion,  there  was  a  wound  3  inches  long,  through  which 
the  articular  end  of  the  tibia  was  thrust.  The  part 
was  thoroughly  cleaned  with  lysol  soap,  the  ragged 
edges  were  cut  off.  Tine.  Iodine  was  applied.  The 
tissues  were  carefully  trimmed  and  coupled.  Bipp 
was  smeared  all  over  the  wound  and  the  skin  was 
sutured  without  drainage.  The  wound  healed  by  first 
intention  and  in  6  weeks  the  limb  was  quite  service¬ 
able. 
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11 ae morrhaye  into  cysternurn  viarninw .. 

A  man  of  40  with  a  past  history  of  syphilis  was 
taken  suddenly  ill  while  stoking*  a  stove  and  became 
unconscious 

Wh  en  he  was  examined  next  morning  he  was 
comatose,  with  bilateral  exaggerated  knee  jerks  and 
Babinski  sign.  As  cerebral  haemorrhage  was  suspect¬ 
ed,  lumbar  puncture  was  performed  and  almost  pure 
blood  was  drawn  from  the  spinal  canal.  Death  follow¬ 
ed  in  the  same  afternoon. 


The  it.se  of  electrdrgol  in  Puerperal  fever. 

A  young  married  Cantonese  woman,  3  para,  age 
25,  was  admitted  with  a  history  of  4  days  fever  and 
rigor  starting  on  the  tenth  day  after  an  easy  and 
normal  parturition . 

Hey  condition  pointed  to  septicaemia  and  pyae¬ 
mia.  The  uterus  was  large  and  tender,  the  lochia  was 
offensive. 

Under  anaesthesia,  the  uterus  was  cleared  by 
blunt  curetting  and  lysol  douche.  Small  pieces  of 
placenta  were  removed.  Immediately  after  recovering 
from  chloroform,  she  was  seized  with  violent  shiver¬ 
ing  and  became  pulseless.  Hot  water  bottles  and 
camphor  injection  restored  her  to  consciousness  and 
she  recovered  slowly.  Daily  injections  of  5  c.c.  elec- 
trargol  subcutaneously  for  6  days  seemed  to  help  to 
reduce  the  temperature  and  the  patient  was  well  again 
on  the  13th  day. 


Carbuncle  of  the  back ,  one  foot,  square  in  area. 

A  man,  50  years  of  age,  was  admitted  with  the 
history  that  a  month  ago  he  had  a  small  carbuncle 
of  the  back.  In  spite  of  treatment  by  Chinese  doctors, 
it  got  worse.  He  had  a  septic  look  and  was  suffering 
from  much  pain  and  the  want  of  sleep,  as  he  could 
not  lie  on  his  back.  There  was  no  sugar  in  the  urine. 
The  carbuncle  was  1  foot  square  in  area.  Under  an 
anaesthetic,  the  central  portion  was  excised  and 
radiating  incisions  were  made  all  round.  Much  pus 
was  evacuated,  and  as  much  of  the  necrotic  tissue  as 
possible  was  removed. 


Callosal  manganese  was  injected  daily  for  T  days. 
Stannoxyl  tablets  and  large  doses  of  dilute  sulphuric 
a<‘id  were  given  per  os  and  the  patient  gradually  re¬ 
covered. 
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e.  A  case  of  liver  abscess. 


A  soldier,  age  27,  related  that  he  had  severe 
dysentery  6  months  ago,  but  he  was  cured  in  2  months. 
One  month  before  admission  he  started  to  have  fever 
and  pain  in  the  epigastrium  with  distension  of'  the 
abdomen.  Tie  was  thin,  and  pale  but  not  jaundiced. 
There  was  no  engorged  veins  on  the  abdomen.  Some 
free  fluid  was  detected,  the  liver  was  enlarged  down¬ 
wards  and  upwards ;  the  liver  surface  was  felt  to  be 
smooth  and  hard.  The  spleen  could  not  be  felt.  As 
he  had  syphilis  and  also  admitted  heavy  drinking,  the 
question  of  syphilitic  liver  or  scirrhesis  had  to  be  con¬ 
sidered.  His  temperature  was  irregular,  and  not 
higher  than  101.  The  blood  count  showed  there  were 
9000  leucocytes  per  c.c.  However,  at  the  exploratory 
operation,  the  abdomen  was  opened  in  the  right  ripple 
line  just  below  the  ribs  and  at  once  much  ascitic  fluid 
escaped.  The  liver  was  larged  and  congested.  A 
puncture  showed  there  was  pus.  So  the  trocar  was 
left  in  the  liver  and  the  liver  was  stitched  to  the 
perietal  peritoneum,  and  the  abdomen  was  closed. 
After  draining  for  two  days,  the  discharge  changed 
from  pus  to  yellow  mucus.  The  trocar  was  removed 
and  the  wound  healed  by  first  intention.  There  was 
no  fever  and  the  pain  was  no  longer  felt.  Emetine  gr. 
1  was  injected  subcutaneously  daily  for  6  days.  The 
patient  became  well  again  at  the  end  of  two  weeks. 


/.  A  case  of  encephalitis  let  liar  pica. 

A  man,  25  years  of  age,  had  slight  fever  simulat¬ 
ing  catarrhal  fever  for  o  days.  On  the  4th  day  ho 
felt  better  and  there  was  no  fever.  On  the  5th  day, 
t he  temperature,  101°E,  returned  and  this  time  he 
had  paresis  of  both  legs.  Next  day  he  became  drowsy 
and  could  not  be  awakened.  The  left  half  of  the  face 
was  paralysed  with  loss  of  both  knee-jerks.  There 
were  no  convulsions.  The  arms  were  not  affected, 
but  the  evacuations  were  not  under  control.  No  sugar 
or  acetone  was  found  in  the  urine.  Lumbar  puncture 
showed  no  pressure,  but  the  fluid  was  yellowish  and 
opalescent.  There  were  large  numbers  of  white  cells. 
No  bacteria  could  be  seen  or  cultured. 

The  patient  died  on  the  7th  day.  This  is  the 
only  case  encountered  among  the  Chinese.  There 
were  several  reported  among  the  Russians,  however. 


MANCHURIAN  PLAGUE  PREVENTION 


A  case  of  spl eno meycJy . 

A  young;  man  of  20  came  with  a  history  of  grad-* 
uni  enlargement  of  abdomen  for  1  years,  no  history  of 
fever,  but  with  some  loss  of  weight  and  some  pain. 
On  examination  he  was  pigmented  in  the  face  with 
many  pimples.  His  body  was  not  emaciated,  but 
thin.  Nothing  abnormal  was  found  except  that  his 
abdomen  was  large,  the  spleen  was  one  inch  above  the 
umbilicus,  and  liver  was  also  felt  under  the  costal 
margin.  His  blood  and  his  stool  wa*  examined  and 
nothing  was  found.  Arsenic  and  iron  were  given  with 
good  result  after  It  month’s  treatment,  because  he 
put  on  weight  and  the  spleen  appeared  smaller.  It 
was  then  suggested  that  the  possibility  of  Kala-azar 
should  be  considered,  but  spleen  puncture  show  no> 
Leishman  Donovan  bodies,  the  cultures  by  Dr.  Li 
were  also  sterile. 


Faecal  fistula  of  the  right  groin. 

A  man  of  32  was  admitted  with  a  faecal  fistula 
of  the  right  groin.  The  history  was  that  3  months 
ago  he  had  appendicitis  with  abscess.  This  abscess 
burst  and  a  faecal  fistula  in  the  groin  resulted. 

The  patient  was  bed-ridden,  thin,  yellow  and 
obviously  worried.  So  an  operation  was  performed. 
A  para-medial  incision  was  made  and  the  abdomen 
was  opened.  The  fistula  was  found  to  be  at  the  end 
of  the  small  intestine  near  the  ilio-eaeeal  value.  An 
end  to  end  anastomosis  was  performed  and  the  abdo¬ 
men  closed.  Patient  made  a  good  recovery  and  the 
wound  healed  well.  The  site  of  the  fistula  is  still 
discharging  some  serum.  All  the  stool  now  was  passed 
per  rectum. 


Tiro  cases  of  partial  occlusion  of  the  vagina. 

Two  cases  of  partial  occlusion  of  the  vagina  in 
young  women  were  seen,  due  to  interference  of  Chinese 
doctors.  The  first  case  was  slight  and  was  operated 
upon  successfully.  Chinese  medicine  was  inserted 
into  vagina  for  the  treatment  of  irregular  menses  with 
the  result  that  inflammation  was  set  up  and  the 
vagina  partially  closed.  The  husband  refused  to  have 
her  in  the  house,  so  her  parent  came  to  get  medical 
help,  happily  with  good  result. 

The  second  case  was  due  to  prolonged  child-birth 
and  manipulation  of  the  midwife.  This  case  was  more 
serious  and  the  result  was  not  so  good. 
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Case  Xo.  HI  was  vesica-vaginal  fistula  due  to 
prolonged  child-birth.  rl  here  is  also  some  adhesion 
of  the  vagina.  Two  operations  have  been  performed 
on  her  with  the  object  of  repairing  the  fistula,  but 
with  no  success.  A  third  operation  also  failed. 

A  case  of  stab  -wounds  of  the  chest  and  abdomen. 

A  big  strong  man  said  he  stabbed  himself. 
Friends  of  his  in  the  cattle  dealer’s  compound  brought 
him.  There  were  seven  knife  wounds.  The  uppermost 
was  in  the  chest  under  the  heart  and  wounding  the 
lung,  the  lowest  was  in  the  epigastrium  through 
which  a  piece  of  omentum  protruded.  The  others 
were  between  these  two  limits.  The  wounds  were 
cleaned,  iodined,  omentum  was  washed  with  saline 
and  replaced.  The  muscles  was  stitched.  All  wounds 
were  clipped  with  Michells.  clips.  They  healed  by  1st 
intention  and  patient  left  after  2  weeks’  stay  in  hos¬ 
pital. 


J.  W.  H.  Chun, 

Senior  Medical  Officer,  Harbin. 
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SUMMARY  OF  FOURTH  ANNUAL  REPORT  FOR 
NEWCHWANG  QUARANTINE  HOSPITAL. 


Newchwang,  June  50th,  1923. 

To  His  Excellency 

The  Minister  for  Foreign  Affairs, 

Peking. 

C*  ' 

bir, 

I  have  tlie  honour  to  submit  a  summary  of  t lie  Fourth 
Annual  Report  oif  the  Newchwang  Quarantine  Hospital  for  the 
year  July  1st,  1922 — June  20th,  1923. 


2.  The  past  year  has  seen  a  considerable  number  of 
cholera  cases  in  China  and  Japan.  Over  2000  cases  were 
recorded  in  Shanghai  district  which  at  one  time  threatened,  as 
in  1919,  to'  distribute  the  infection  broadcast.  Fortunately, 
thanks  to  the  early  precautions  taken  at  Newchwang,  Dairen, 
Tientsin,  Tsingtau  and  other  important  ports,  the  cases,  even 
when  they  occurred,  were  limited  in  number,  and  a  general 
epidemic  was  prevented.  During  September  1922  a  large 
number  of  cases  were  reported  throughout  Japan  and  Korea, 
in  spite  of  the  vaccination  campaign  encouraged  by  the  auth¬ 
orities.  The  Manchurian  port  of  Aniung  was  infected  by  cases 
escaping  from  the  Korean  border  and  reported  120  deaths. 


3.  The  port  of  Newchwang,  standing  in  the  direct  line 
of  sea  Traffic  from  Shanghai,  was  early  menaced,  but  thanks 
to  proper  precautions  and  the  hearty  cooperation  of  the  con¬ 
sular  body,  Customs  and  civil  authorities,  we  were  able  to 
detect  and  isolate  the  early  cases  and  thus  prevent  a  repetition 
of  the  epidemic  of  1919. 

Altogether  22  deaths  occurred  in  the  whole  Newchwang 
district,  eight  in  our  hospital  and  14  outside.  Of  the  21  male 
and  5  female  contacts  detained  by  us,  none  contracted  the 
-disease  and  all  were  released  well. 

A  comparison  of  the  cholera  cases  in  the  principal  ports 
of  Manchuria  in  1922  is  herewith  appended:  — 

Cases.  Deaths. 


Dairen  .  5  (31.  and  2C.)  2  (1J.  and  1C'.; 

Ant ung  .  121  (all  Chinese)  79  (all  Chinese) 

Newchwang  ...  33  (  ,,  ,,  )  22  (  ,,  ,,  ) 

Mukden  .  1  (  ,,  ,,  )  0 

Harbin  .  Nil  Nil 
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4.  In  connection  with  our  anti-cholera  measures,  the 


following'  points  may  l>e  mentioned  :  — 

Period  during  which  quarantine  measures  were 
enforced  . . . 

July  27th  to  October,  1922. 

Number  of  steamers  examined .  104 

Number  of  passengers  examined  .  11,348 

Number  of  junks  and  sailing  boats  examined.  1,300 

Number  of  steamers  quarantined  for  suspected 

cholera  . one 

Number  of  junks  and  sailing  boats  quarantined  one 


One  corpse  found  on  one  steamer  proved  to>  be  cholera. 

One  corpse  found  on  the  junk  proved  to  ihe  cholera. 

Besides  the  above  examinations,  we  performed  a  postmor¬ 
tem  on  a  suspected  body  found  on  the  s.s.  Kansu  on  March 
27th,  1923.  Death  in  this  case  was  found  to  ‘be  due  to  stran¬ 
gulated  hernia. 

5.  Of  other  communicable  diseases,  a  mild  type  of'  In¬ 
fluenza  prevailed  in  Newchwang  and  other  parts  of  Manchuria 
throughout  January  and  the  early  part  of  February,  hut  very 
few  deaths  resulted.  Small-pox  was  not  abnormally  frequent. 
Plague  was  entirely  absent. 

6.  From  the  two  enclosed  tables  of  patients  treated  in  our 
Hospital  during  the  past  year,  it  will  be  gathered  that  2919 
out-patients  were  seen,  while  65  were  received  in  the  wards, 
total  being  2984.  Surgical  operations  requiring  stay  in  the 
Hospital  numbered  eleven. 

7.  Several  improvements  and  additions  have  been  made 
during  the  best  year  to  cope  with  the  growing  needs  of  the 
Hospital. 

* 

These  are: — • 

a.  a  mortuary  built  of  red  brick,  red  tiles  and  cement 
flooring  costing  Mex.  $1,200. 

b.  a  store  room  with  native  grey  brick  and  native  grey 
tile  roofing  and  brick  flooring,  costing  Mex.  $276.20. 

c.  a  large  Thresh  disinfector  purchased  from  England 
for  £260  has  been  put  in  position. 
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8.  Owing  to  the  urgent  need  of  quarters  for  persons  quar¬ 
antined  in  time  of  epidemic,  especially  during  the  cholera 
season,  and  the  unsuitability  of  the  old  corrugated  iron  struc¬ 
tures  on  the  north  side  of  the  river  which  were  loaned  to  us  two 
years  ago,  it  was  decided  by  the  Commissioner  of  Customs, 
Mr.  R.  L.  Warren,  and  myself  to  build  a  series  of  new  per¬ 
manent  buildings  for  the  purpose  on  our  own  hospital  grounds. 
Plans  were  therefore  drawn  by  Mr.  Fawcett,  Engineer  of  the 
Liao  Ho  Conservancy,  and  foundations  were  commenced  on 
June  1st,  1923.  The  contracted  price  for  the  whole  construc¬ 
tion  was  small  coin  $42,553.00  equivalent  to  about  Mex. 
$28,000.  There  will  be  four  large  blocks  of  brick  buildings 
with  cement  floors  and  ferroi-concrete  supports  for  my  impro¬ 
ved  kangs,  each  block  accomodating  100  persons.  It  is  expect¬ 
ed  that  the  building  will  be  ready  for  occupation  on  October 
31st. 

9.  Dr.  Ando  Chu,  Senior  Medical  Officer,  resigned  in 
November.  Dr.  Lin  Cilia  Swee,  who  was  lent  from  Harbin  to 
Newchwang  to  take  charge  of  the  Bacteriological  Department 
during  the  cholera  out-break,  was  in  charge  until  December 
9th,  1922,  when  Dr.  E.  B.  Young  arrived  and  took  over  com¬ 
plete  responsibil  i  1  y . 

10.  I  regret  to  report  the  death  of  the  Taovin  Ho  Hou 

Chi  (  )  on  February  11th,  1923,  caused  by  the  effects 

of  charcoal  gas  poisoning  contracted  while  in  Mukden.  His 
funeral  took  place  from  the  Yamen  on  March  4th,  and  was 
generally  regarded  as  the  finest  ever  held  in  the  city. 

The  new  Taoyin  Tung  Chao  Yuan  (  )  assumed 

duties  on  March  11th,  having  been  transferred  from  the  post 
of  Commissioner  of  Foreign  Affairs  at  Eengtien. 


If.  The  Hospital  was  honoured  by  a  visit  on  April  3rd, 
from  Dr.  Norman  White,  Deputy  Director,  Health  Section  of 
the  League  of  Nations,  Professor  Miyajima  (Japanese  repie- 
sentative  on  the  Health  Section)  and  Dr.  Tsurumi  (Head  of 
the  Sanitary  Department,  South  Manchurian  Railway). 


Dr.  White  was  on  a  tour  of  investigation  of  Health  Con¬ 
ditions  in  the  Ear  East  with  a  view  to>  the  possibility  of  apply¬ 
ing  more  uniform  quarantine  and  other  health  laws  by  the 
countries  concerned  The  visitors  were  much  pleased  with  the 
condition  and  equipment  of  our  hospital  for  coping  with  epide¬ 
mics. 


12.  Our  hospital  has  been  connected  with  proper  water 
supply  from  the  Japanese  water  works  since  October  1922,  but 
owing  to  some  faulty  construction  and  consequent  leakage  of 
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1  lie  basement  in  the  main  building  it  was  not  possible  to  use 
the  central  heating.  This  defect  has  been  remedied  during 
the  summer,  and  it  is  hoped  that  all  will  be  well  this  winter. 

13.  In  conclusion,  I  wish  to  acknowledge  the  cordial 
support  which  I  have  received  from  R.  L.  'Warren,  Commis¬ 
sioner  of  (  ustoms,  whose  sound  business  advice  has  frequently 
been  invaluable.  Dr.  Lin  Chia  Swee,  lent  by  the  Manchurian 
PI  a  gue  Prevention  Sei vice  from  Harbin,  assisted  greatly  dur¬ 
ing  the  cholera  invasion.  Dr.  E.  B.  Young,  Senior  Resident 
Medical  <  Mficer  and  Dr.  W.  Phillips  (Health  Officer  of  the  port) 
have  carried  out  their  duties  excellently. 

I  have  the  honour  to  be,  etc. 


Wti  Lien-teh, 

Director  and  Chief  Medical  Officer . 
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HARBIN  HOSPITAL. 

m  u:  m  k 

SUMMARY  OF  OUT-PATIENTS 

TREATED. 

From  October  1921  to  February  1924. 

1921 

1922 

1923 

19  2  ^ 

Total 

Specifi 

c  Infectious  Diseases 

a.)  Bacterial  Diseases, 

•>c\ 

1. 

Typhoid  fever 

6 

41 

12 

0 

59 

s'  rv 

2. 

Erysipelas 

1 

7 

57 

4 

69 

3. 

Diphtheria  jf  ^ 

Q 

0 

8 

0 

3 

4. 

Pneumonia  J 

0 

7 

36 

1 

44 

5 

Influenza 

1 

57 

141 

19 

218 

6. 

Whooping  cough  g“  f-J  P ^ 

0 

2 

30 

114 

146 

7. 

Gonococcus  infections  |j|j 

22 

134 

428 

2 

586 

8. 

Dysentery 

33 

63 

168 

0 

264 

9. 

Cholera 

0 

0 

0 

0 

0 

10. 

Piague 

0 

0 

0 

0 

u 

11. 

Tetanusi 

0 

0 

3 

0 

3 

12. 

Leprosy 

0 

2 

0 

0 

2 

13. 

Tuberculosis 

14 

213 

1,798 

182 

2,207 

b).  N on-bacterial  Fungus  Infections. |tgjf jt^j  -^l ^ 

p 

c.)  Protozoan  Infections. 

1. 

Malaria  ^ 

2 

3 

42 

5 

52 

2. 

Relapsing  fever  @1 

0 

0 

0 

0 

0 

3. 

Syphilis  f»i$  ,|^ 

125 

583 

772 

156 

1,636 

4. 

Yellow  fever 

0 

0 

0 

0 

0 

d.)  Metazoan  Diseases. 

1 

Intestinal  Cestodes,  Tapeworms 

2 

3 

30 

13 

48 

2 

Diseases  caused!  by  Nematodes 

m iM 

2 

2 

17 

0 

21 

3. 

Parasitic  Insects  Afrr 

2 

45 

174 

23 

244 

(e.l  Infections  Diseases  of  Unknown  Etiology.  "f*  £d  ^ 


1.  Small-pox  %f&i a 

2.  Chicken-pox  >jc2i§[ 

3. 

4. 

5. 


0 

0 

0 

0 


Measles 

Scarlet  fever  3SJiffc 
Epidemic  Parotitis  (Mumps) 

b.  Typhus 

7.  Rabies 

8.  Rheumatic  fever 

9.  Acute  Tonsillitis  2 

10.  Acute  Catarrhal  fever 

Unsafe  7 


0 

1 

4 

0 

15 

2 

9 

4-1 

12 

14 

24 


17 

0 

5 

6 

44 

0 

4 

0 

49 

88 


0 

0 

1 

0 

6 

0 

Q 

0 

5 


17 

1 

10 

6 

66 

2 

o 

13 

20 

126 
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1921 

1922 

1923 

192 ^  Total 

II.  Intoxications. 

a.  Alcoholism 

0 

1 

0 

0 

1 

b.  Morphia  Habit 

0 

13 

40 

6 

59 

c.  Lead  poisoning 

0 

7 

1 

0 

3 

d.  Arsenical  poisoning 

3 

3 

3 

0 

9 

e.  Food  poisoning  tf1 

0 

1 

1 

0 

2 

f.  Beriberi 

0 

Q 

4 

0 

4 

III  Diseases  of  Metabolism. 

a.  Gout 

0 

0 

0 

0 

0 

b.  Diabetes 

0 

2 

11 

1 

14 

c.  Rickets  and  Scurvy 

0 

6 

0 

0 

6 

d.  Rheumatism 

25 

112 

499 

115 

751 

IV.  Diseases  of  the  Digestive  System 

64 

576 

1,640 

117 

2,397 

V.  Diseases  of  the  Respiratory  System 

pfi %.%■■)& 

47 

336 

827 

136 

1,346 

VI.  Diseases  of  the  Genito-U rinary  System 

16 

62 

321 

62 

461 

VII.  Diseases  of  the.  Blood 

0 

4 

128 

24 

156 

VIII.  Diseases  of  the  Circulatory  System 

•imim 

37 

76 

99 

5 

217 

IX.  Diseases  of  the  Ductless  Glands 

0 

4 

57 

22 

83 

X.  Diseases  of  the  Nervous  System 

36 

196 

520 

104 

356 

XI.  Diseases  of  the  Locomotor  System 

m)s  mm 

11 

114 

160 

43 

328 

XII.  Diseases  of  the  Eye 

112 

655 

845 

201 

1,813 

XIII.  Diseases  of  the  Skin 

XIV.  Diseases  of  the  Nose ,  Throat  <(■  Ear 

118 

551 

794 

131 

1,594 

38 

166 

531 

178 

913 

XV.  Diseases  of  Women  A  ifij* 

7 

67 

123 

23 

220 

XVI.  Surgical  Cases 

CO 

rn 

00 

4.550 

5,806 

89Q 

12,1C4 

XVII.  Vaccination  |t|i 

5 

22 

248 

0 

275 

XVIII.  Midwifery 

0 

0 

10 

1 

1.1 
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TAHEIHO  HOSPITAL.  *  55  g  R 
SUMMARY  OF  OUT-PATIENTS  TREATED. 
From  October  1921  to  February  1924. 


I.  Specific  Infection*  Diseases 
(a.)  Bacterial  Diseases. 


1921  1922  1923 


(b.)  Nan-bacterial  Fungus  infections.  mm®  mm 

(c.)  Protozoan  Infection*. 

1.  Malaria  |||  0  7 

2.  Relapsing  fever  0  0 

3.  Syphilis  "  52  128 

4.  Yellow  fever  0  0 

(d.)  Metazoan  Diseases.  ^ 

1.  Intestinal  Cestodes,  Tapeworms 


8 

0 

15Q 

0 


2 

3. 


Diseases  caused  by  Nematodes 

ISnk* 

Parasitic  Insects 


ill 


0 

1 

0 


3 

0 


0 

4 

10 


192 A  Total 


1. 

Typhoid  fever 

0 

2 

1 

0 

3 

2. 

Erysipelas 

0 

1 

Q 

0 

1 

3. 

Diphtheria 

0 

0 

0 

0 

0 

4. 

Pneumon  ia  jjjjy  ^ 

11 

8 

21 

0 

40 

5. 

Influenza 

o . 

1 

11 

3 

IS 

6. 

Whooping  cough  jfj  pj| 

0 

0 

3 

0 

3 

7. 

Gonococcus  infections^ jij£  £/l 

36 

43 

65 

3 

147 

8. 

Dysentery 

0 

4 

11 

0 

15 

9. 

Cholera  fjgjtljfft 

0 

0 

1 

0 

1 

10. 

Plague  fjjgjg 

0 

0 

0 

0 

0 

11. 

Tetanus 

0 

0 

0 

0 

0 

12. 

Leprosy  ffcjg 

2 

0 

0 

0 

2 

13. 

Tuberculosis  jjj|j ^$'£e 

0 

62 

244 

11 

317 

0 

0 

11 

0 


0 

0 

10 


(e.)  Infectious  Disease  of  Unhnown  Etiolrgy. 


Small-pox 


a 


2.  Chicken-pox 

3.  Measles  IBB 

4.  Scarlet  fever  WM% 

5.  Epidemic  Parotitis  (Mumps) 

rnmmymi 

Typhus 


0 

0 

0 

0 

0 

0 


0 

0 

0 

0 

0 

0 


1 

0 

0 

12 

2 

0 


0 

0 


0 


0 

0 


15 

0 

341 

0 


8 

20 


1 

0 

0 

13 

2 

0 


6. 
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1921 

1922 

1923 

192J+ 

Total 

7.  Rabies  ftXlH 

0 

0 

0 

0 

o. 

8.  Rheumatic  f ever 

E° 

0 

2 

2 

4 

9  A«lte  Tonsillitis 

10.  Acute  Catarrhal  fever 

8 

8 

7 

3 

26 

2 

4 

7 

0 

13 

II.  - 

Intoxications. 

a. 

Alcoholism 

0 

0 

4 

2 

6 

b. 

Morphia  Habit  P^PJ§K^4§i 

0 

0 

13 

4 

17 

c. 

Lead  poisoning 

0 

0 

0 

0 

O' 

d. 

Arsenical  poisonimg  ,  p£»|I££||| 

0 

2 

1 

0 

3 

e. 

Food  poisoning 

0 

0 

0 

0 

0 

f 

Beri  beri 

0 

0 

0 

0 

0 

III. 

Diseases  of  Metabolism.  <fj#f 

a. 

Gout 

0 

0 

0 

0 

0 

b. 

Diabetes 

0 

0 

0 

0 

0 

c. 

Rickets  and  Scurvy 

0 

0 

0 

0 

0 

d. 

Rheumatism 

5 

67 

56 

0 

128 

IV. 

Diseases  of  the  Digestive  System 

ttffcSv/s 

38 

191 

394 

20 

643- 

V.  Diseases  of  the  Respiratory  System 

17 

147 

239 

16 

419 

VI. 

Diseases  of  the  Genito-U rirvary  System 

0 

54 

19 

0 

73. 

VIT 

.  Diseases  of  the  Blood  {fit 

3 

4 

6 

0 

13 

VIII.  Diseases  of  the  Circulatory  System 

rnmmrn 

1 

10 

47 

1 

59 

IX. 

Diseases  of  the  Ductless  Glands 

0 

3 

2 

0 

5 

X.  1)  iseases  of  the  Nervous  System 


6 

114 

124 

0 

244 

XI.  Diseases  of  the  Locomotor  System ■ 

mil 

0 

12 

16 

0 

23 

XII.  Diseases  of  the  Eye 

39 

324 

367 

27 

757 

XIII.  Diseases  of  the  Skin 

fth-m 

35 

169 

218 

3 

42S 

XIV.  Diseases  of  the  Nose . 

Throat  <(•  Ear 

28 

49 

108 

1 

186 

XV.  Diseases  of  Women 

»Aft 

Pi 

u 

75 

35 

1 

116 

XVI.  Surgical  Cases 

202 

1,365 

1,506 

98 

3171 

XVII.  Vaccination 

0 

66 

50 

0 

116 

XVIII.  Midwifery 

1 

0 

1 

0 

2 

Total. 

492 

2,925 

3,766 

217 

7,400 

300 


MANCHURIAN  PLAGUE  PREVENTION 


SANSING  HOSPITAL.  =  ft 
SUMMARY  OF  OUT-PATIENTS  TREATED, 


From  October  1921  to  February  1924. 


/.  Specific  Infectious  Diseases  % l] If).  vie fflj 

(a.)  Bacterial  Diseases 
1.  Typhoid  fever 
Erysipelas 

rawm 


1911  1922  1923  1921,  Total 


3.  Diphtheria 

4.  Pneumonia 

5.  Influenza 

6.  Whoopinig  cough  warn 

7.  Gonococcus  infections 

8.  Dysentery 

9.  Cholera  bWlit  0 

10.  Plague  JJfgilji?  0 

11.  Tetanus  0 

12.  Leprosy  0 

13.  Tuberculosis  6 


/Mi.*  ID 


0 

0 

0 

0 

0 

0 

51 

12 

0 

0 

0 

6 

17 


(b.)  N on-bacterial  Fungus  infections. 


(c.)  Protozoan  Infections. 

1  Malaria  Ji^ 

l)io 

2.  Relapsing  fever  jp 

3.  Syphilis 

4.  Yellow  fever  r't7 


Ife 

0 

0 

42 

0 


0 

0 

91 

0 


(d.)  Metazoan  Diseases. 

1.  Intestinal  Cestodes,  Tapeworms 


Hi 


2.  Diseases  caused!  by  Nematodes 

ISifej 

3.  Parasitic  Insects 


o 

8 


0 

29 


0 

4 

0 

0 

2 

0 

47 

10 

0 

0 

0 

1 

21 


0 

0 

78 

0 


0 

34 


0 

0 

0 

0 

0 

6 

0 

0 

0 

0 

0 

0 


0 

0 

6 

0 


0 

0 

0 


(e.)  Infectious  Disease  of  Unknown  Etiology. 


1.  Small-pox 

2.  Chicken-pox 

3.  Measles  j^jjgc 

4.  Scarlet  fever 

5.  Epidemic  Parotitis  (Mumps) 

6.  Typhus 

7.  Rabies 


0 

0 

0 

0 

0 

0 

0 


0 

0 

0 

0 

2 

0 

0 


0 

0 

0 

0 

5 

0 

0 


0 

0 

0 

0 

0 

0 

0 


0 

4 

0 

0 

4 

6 

108 

24 

0 

0 

0 

7 

51 


0 

0 

217 

0 


0 

71 


0 

0 

0 

0 

7 

0 

0 
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8.  Rheumatic  fever 

9.  Acute  Tonsillitis 

AX' 

10.  Acute  Catarrhal  fever 

,  .  . 

II.  Intoxications. 

a.  Alcoholism 

b.  Morphia  Habit 

c.  Lead  poisoning  ^hS&B 

d.  Arsenical  poisoning 

e.  Food  poisoning 
i  Beri-beri 

III.  Diseases  of  Metabolism.  *  arc  SB  as 
a.  Gout 


b.  Diabetes  ^ 

c.  Rickets  and  Scurvy  ]j 

d.  Rheumatism  xm 


a® 


IV.  Dis  eases  of  the  Digestive  System 

mitmm 

V.  Diseases  of  the  Respiratory  System 

VI.  Diseases  of  the  Genito-V rinary  System 


JP4* 


\II.  Diseases  of  the  Blood 

VIII.  Diseases  of  the  Circulatory  System 

mmmi 

IX.  Diseases  of  the  Ductless  Glands 

X.  Diseases  of  the  Nervcms  System 

XI.  Di  seases  of  the  Locomotor  System 

XII.  Diseases  of  the  Eye 

XIII.  Diseases  of  the  Skin 

XIV.  Di  seases  of  the  .Vo.se,  Throat  <6  Ea 


or 


XV.  Diseases  of  Women 

XVI.  Surgical  Cases 

XVII.  Vaccination 
XVIII.  Midwifery 


¥ 


^  II IE  1-1 


m-A  n 


Total. 


1931 

1922 

1923 

1921, 

Total 

E° 

0 

0 

0 

0 

7 

36 

30 

0 

73 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

2 

0 

1 

0 

3 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Q 

0 

0 

0 

0 

0 

0 

7 

20 

21 

0 

48 

0 

0 

0 

0 

0 

!2 

157 

273 

12 

464 

69 

319 

571 

7 

966 

52 

223 

224 

0 

499 

0 

0 

0 

Q 

0 

0 

1 

0 

0 

1 

8 

24 

18 

0 

50 

0 

0 

0 

0 

0 

» 

6 

10 

11 

0 

27 

4 

6 

3 

0 

13 

54 

281 

310 

14 

659 

125 

795 

910 

240 

2,071 

8 

43 

50 

0 

105 

16 

40 

38 

0 

94 

510 

2,123 

2,657 

244 

5,534 

0 

0 

28 

0 

28 

0 

0 

0 

0 

0 

261  4,295  5,349  536  11,141 
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MANCHURIAN  PRAGUE  PREVENTION 


NEWCHWANG  HOSPITAL.  ig>  q  ^ 
SUMMARY  OF  OUT-PATIENTS  TREATED. 
From  January  1923  to  February  1924. 


1923 

192  h 

Specific  Infectious  Diseases  £($#!] 

(a.)  Bacterial  Diseases.  dfcgj  pf-j 

1.  Typhoid  fever 

0 

0 

2.  Erysipelas 

0 

Q 

3.  Diphtheria 

0 

0 

4.  Pneumonia 

2 

0 

5.  Influenza  gJtffttglW 

0 

Q 

6.  Whooping  cough  jj  pj 

0 

0 

7.  Gonococcus  infections  Tjt  ^ 

5 

0 

8.  Dysentery 

2 

0 

9.  Cholera 

0 

0 

10.  Plague  jggg 

0 

0 

11.  Tetanus  jig, 

0 

0 

12.  Leprosy 

0 

0 

13.  Tuberculosis  fijfj&iJ&fa 

13 

0 

-(b.)  N on-bacterial  Fungus  infections. 

<c.)  Protozoan  Infections. 

1.  Malaria 

4 

0 

2.  Relapsing  fever 

0 

0 

3.  Syphilis 

1 

0 

4.  Yellow  fever 

0 

0 

(d  )  Metazoan  Diseases. 

1.  Intestinal  Cestodes,  .Tapeworms 

MiU 

0 

Q 

2.  Diseases  causedl  by  Nematodes 

9 

0 

3.  Parasitic  Insects 

86 

11 

i(e.)  Infectious  Disease  of  Unknown  Etiology 

1.  Small -pox 

1 

Q 

2.  Chicken-pox  /J^^T 

0 

0 

3.  Measles 

0 

Q 

4.  Scarlet  fever  ^ 

0 

Q 

5.  Epidemic  Parotitis  (Mumps) 

1 

4 

6.  Typhus 

0 

0 

7.  Rabies 

0 

0 

8.  Rheumatic  fever 

0 

0 

9.  Acute  Tonsillitis 

13 

5 
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10.  Acute  Catarrhal  fever 


II.  Intoxications. 

a.  Alcoholism 

b.  Morphia  Habit 

c.  Lead  poisoning 

d.  Arsenical  poisoning  •Hit 

e.  Food  poisoning 

f.  Ben-ben 


III.  Diseases  of  Metabolism. 

a.  Gout 

b.  Diabetes 

c.  Rickets  and  Scurvy 

d.  Rheumatism 


IV.  Diseases  of  the  Digestive  System 
\ .  Diseases  of  the  Resjnratory  System 

vm&m 

VI.  Diseases  of  the  Genito-Ur  inary  System 


VII.  Diseases  of  the  Blood 
VIII-  Diseases  of  the  Circulatory  System 


m*3 


IX.  Disease s  uf  the  Ductless  Glanils 

X.  Diseases  of  the  Nervous  System 

XI.  Diseases  of  the  Locomotor  System 

SLWit&IH 

a  II.  Diseases  of  the  Eye 

XIII.  Diseases  of  the  Skin 

XIV.  Diseases  of  the  Nose,  Throat  <£•  Ear 

mmm 

XV.  Diseases  of  IT  omen 

XVI.  Surgical  Cases 

XVII.  Vaccination  Jrfjjfjlf 

XVI 1 1.  Midwifery 


1923 

192 If 

Total 

0 

0 

0 

0 

0 

0 

2 

1 

3 

0 

i  0 

0 

3 

0 

3 

1 

0 

1 

0 

0 

0 

1 

0 

1 

0 

0 

0 

0 

0 

0 

8 

7 

15 

260 

72 

332 

96 

8 

104 

148 

11 

159 

1 

0 

1 

4 

0 

4 

0 

Q 

0 

31 

7 

38 

0 

0 

0 

536 

27 

363 

220 

69 

289 

205 

48 

253 

18 

3 

21 

1.983 

255 

2,239 

36 

0 

36 

1 

0 

1 

3,491 

529 

4,020 

Total. 
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MANCHURIAN  PLAGUE  PREVENTION 


MANCHOULI  HOSPITAL.  M 


SUMMARY  OF  OUT-PATIENTS  TREATED. 

From  October  1321  to  February  1924. 

1921  1922  1923  1921,  Total 

I.  Specific  Infectious  Diseases  mmmti 
(a )  Bacterial  Diseases. 


1. 

Typhoid  fever  ))§ |g 

0 

12 

2 

0 

14 

2. 

Erysipelas 

0 

4 

0 

0 

4 

3. 

Diphtheria  Ip 

0 

0 

0 

1 

1 

4. 

Pneumonia 

0 

6 

1 

0 

7 

5. 

Influenza 

0 

2 

19 

5 

26 

6. 

Whooping  cough  g*  g  \\£ 

0 

3 

0 

0 

3 

7. 

Gonococcus  infections 

0 

171 

106 

27 

304 

8. 

Dysentery 

0 

31 

27 

0 

58 

9. 

Cholera 

0 

0 

0 

0 

0 

10. 

Plague  gjgg: 

0 

0 

0 

Q 

A 

0 

A 

11. 

Tetanus 

0 

0 

0 

0 

0 

12. 

Leprosy 

0 

0 

0 

U 

U 

13. 

Tuberculosis 

0 

296 

155 

17 

468 

(b.)  N on-bacterial  Fungus  infections, 


(c.)  Protozoan  Infections. 

1.  Malaria  ||| 

2.  Relapsing  fever  [jpjgffftfi'. 

3.  Syphilis 

4.  Yellow  fever 


0 

0 

0 

0 


1 

0 

175 

0 


0 

0 

484 

0 


M.)  Metazoan  Diseases. 

1.  Intestinal  Cestodes,  Tapeworms 


it 


0 


11 


0 

0 


0 

0 


1 

4 


0 

0 

45 

0 


2.  Diseases  caused  by  Nematodes 

3.  Parasitic  Insects 
(e.)  Infectious  Disease  of  U  nknown  Etiology. 


0 

0 

2 


1.  Small-pox 

2.  Chicken-pox 

3.  Measles  Jggy 

4.  Scarlet  fever  m.tiM 

5.  Epidemic  Parotitis;  (Mumps) 

ifcffteiprFKIfc  0 

6.  Typhus  %%%&%,  0 

7.  Rabies  ° 


0 

1 

5 

0 

1 

0 

0 


0 

0 

Q 

0 

6 

0 

0 


0 

0 

0 

0 

0 

0 

0 


1 

0 

701 

0 


14 

1 

6 


0 

1 

5 

0 

7 

0 

0 
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7 921 

1922 

1929 

7 92 k 

Total 

S.  Rheumatic  fever 

0 

10 

3 

13 

y  Acute  Tonsillitis 

1 

3 

15 

2 

21 

1U.  Acute  Catarrhal  fever 

mm 

0 

1 

1 

0 

2 

11.  Intoxications. 

a.  Alcoholism 

0 

1 

0 

4 

5 

b.  Morphia  Habit  ifipj§R^& 

1 

2 

1 

0 

4 

c.  Lead  poisoning 

0 

0 

0 

0 

0 

d.  Arsenical  poisoning 

0 

0 

0 

0 

0 

e.  Food  poisoning 

0 

1 

0 

0 

1 

t.  Beri-beiri 

0 

0 

0 

0 

0 

111.  Disease*  of  Metabolism,  frjSJrftuWi'l 
a.  Gout 

0 

1 

0 

0 

1 

h.  Diabetes 

0 

0 

0 

0 

0 

c.  Rickets  and  Scurvy 

0 

0 

0 

0 

0 

d.  Rheumatism 

0 

42 

79 

19 

140 

IV  Diseases  of  the  Digestive  System- 

5 

257 

339 

55 

655 

V.  Diseases  of  the  Respiratory  System 

6 

93 

155 

51 

305 

VI.  Diseases  of  the  Genit o-TJ rinary  System 

0 

10 

13 

0 

28 

VII.  Diseases  of  the  Blood 

0 

2 

1 

0 

3 

VIII.  Diseases  of  the  Circulatory  System 

mmm’i 

0 

2 

30 

9 

41 

IX.  Diseases  of  the  Ductless  Glands  - 

4 

12 

0 

0 

16 

X.  Diseases  of  the  Nervous  System 

0 

41 

69 

9 

119 

XI.  Diseases  of  the  Locomotor  System- 

0 

0 

7 

1 

8 

XII  Diseases  of  the  Eye 

6 

274 

283 

29 

592 

XIII.  Diseases  of  the  Skin  J. 

10 

296 

223 

20 

554 

X1VT.  Diseases  of  the  Nose,  Throat  &  Ear 

0 

50 

59 

12 

101 

XV.  Diseases  of  Women  ^ 

0 

19 

2L 

14 

54 

XVI.  Surgical  Cases 

0 

359 

326 

140 

815 

XVII.  Vaccination  |i]i' 'j\J 

0 

12 

0 

0 

12 

XVIII.  Midwifery 

0 

0 

0 

0 

0 

Total. 

33 

2,177 

2,443 

465 

5,115 
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MANCHURIAN  PLAGUE  PREVENTION 


LAHASUSU  HOSPITAL.  &  B 


SUMMARY  OF  OUT-PATIENTS  TREATED. 


From  October  1921  to  February  1924. 


1921  1922 


1.  Specific  Infectious  Diseases 
(a.)  Bacterial  Diseases. 


1.  Typhoid  fever 

2.  Erysipelas 

3.  Diphtheria  TRf-WKjiH 

4.  Pneumonia  B£ 

5.  Influenza 

6.  Whooping  cough  &  h  m 


0 

0 

0 

0 

0 

0 


Gonococcus  infections  »»»&« 11 


7 
3 
0 
0 
0 

8 


8.  Dysentery 

9.  Cholera  mm 

10.  Plague 

11.  Tetanus 

12.  Leprosy 

13.  Tuberculosis 

(b.).  Nan-bacterial  Fungus  infections. 

(c.)  Protozoan  infections. 

o 
0 
42 
n 


1.  Malaria 

2.  Relapsing  fever 

3.  Syphilis 

4.  Yellow  fever 

\d. '  M e tazoan  Diseases.  J^3 jji  jJjj: 

1.  Intestinal  Cestodes,  Tapeworms 

Si  ife 

2.  Diseases  caused  by  Nematodes 

tlikfifl 

3.  Parasitic  Insects 

(e.)  Infectious  Disease  of  Unknown  Etiology 

1.  Small  pox 

2.  Chicken -pox  vKJt 

3.  Measles  jjg^ 

4.  Scarlet  fever 

5.  Epidemic  Parotitis  (Mumps) 

6.  Typhus 

7.  Rabies 


0 

6 

C 

0 

0 

0 

0 

c 

0 

0 


0 

0 

0 

0 

0 

6 

13 

68 

0 

0 

0 

4 

7 


0 

0 

90 

0 


41 

0 

0 


1923 


0 

3 
0 
0 

4 
27 

0 

36 

0 

0 

0 

0 

16 


1921 1  Total 


5 

0 

19 

0 


0 

0 

0 


0 

0 

0 

0 

3 

2 

0 

0 

0 

0 

0 

0 

1 


0 

0 

14 

0 


0 

0 

0 


4  0  0 


8.  Rheumatic  fever 


r:0 


o 

20 

0 

0 

0 

0 

0 


0 

6 

0 

0 

0 

0 

0 


0 

0 

0 

0 

0 

0 

0 


0 

3 

0 

0 

7 

35 

24 

111 

3 
0 
0 

4 

32 


5 

0 

165 

0 


41 

6 

0 

4 

0 

26 

0 

0 

0 

0 

0 
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192 

1  1922 

1923 

l921f 

Total 

9.  Acute  Tonsillitis 

10 

11 

15 

0 

35 

10.  Acute  Catarrhal  fever 

0 

0 

0 

0 

0 

II.  Intoxications. 

a.  Alcoholism 

0 

0 

0 

0 

0 

b.  Morphia  Habit  rj^  pj| ^ 

2 

0 

0 

0 

2 

c.  Lead  poisoning 

0 

0 

0 

0 

0 

d.  Arsenical  poisoning 

1 

0 

0 

0 

1 

o.  Food  poisoning 

0 

u 

0 

0 

0 

f.  Beriberi 

0 

0 

3 

0 

3 

III.  Diseases  of  Metabolism. 

a.  Gout 

1 

6 

0 

0 

7 

b.  Diabetes  ftiij,^ 

2 

0 

0 

0 

2 

c.  Rickets  and  Scurvy 

3 

6 

0 

0 

9 

d  Rheumatism 

7 

16 

40 

*) 

63 

IV.  Diseases  of  the  Digestive  System 

50 

137 

151 

9 

347 

V.  Diseases  of  the  Respiratory  System 

16 

0 

0 

0 

16 

VI.  Diseases  of  the  Genito-Ur inary  System 

0 

0 

0 

0 

0 

VII.  Diseases  of  the  Blood 

8 

10 

27 

0 

45 

V  III.  Diseases  of  the  Circulatory  System 

0 

0 

0 

0 

0 

IX.  Diseases  of  the  Ductless  Glands 

0 

0 

0 

0 

0 

X.  Diseases  of  the  Nervous  System 

0 

0 

1 

0 

1 

XI.  Diseases  of  the  Locomotor  System, 

0 

0 

0 

0 

0 

XII.  Diseases  of  the  Eye 

30 

115 

106 

6 

257 

VIII.  Diseases  of  the  Skin 

22 

112 

144 

4 

282 

XIV.  Diseases  of  the  Nose ,  Throat  Jb  Ear 

16 

16 

31 

6 

69 

XV.  Diseases  of  Women 

13 

101 

84 

5 

203 

X VI .  Surgical  Cases 

118 

642 

594 

58 

1,412 

XV  II.  Vaccination 

0 

56 

55 

0 

111 

XVIII.  Midwifery 

0 

0 

0 

0 

0 

Total. 

376 

1.481 

1.367 

108 

3,332 
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SUMMARY  OF  THE  IN-PATIENT  DISEASES. 
From  October  1921  to  February  1924. 


Harbin  Taheiho  Newchuang 

Hosp.  Hasp.  Hosp. 


Fracture,  and  Dislocations. 

Fr.  Clavicle  ^>p|. 

,,  Humerus  JiB 


?  > 


m 

-xm 


Wrist 
Thigh 

„  Tib.  &  Fib. 

„  Ankle  g$jjj 

Dislocation  hip  (H 

Spine 
Elbow 
Skull 
Rib 


#rr &VM 

1 

4 

2 
6 

13 


Fr. 


M.m. 

It 


fltrfrflr 


Dislocation!  shoulder 


1 

1 

1 

1 

1 

1 

3 


Injuria. 


Sprain  3 

Contusions  10 

Frost  bite  3 

Kick  MSS  2 

Bites  I fgjjf.  2 

Gun  shot  42 

Bomb  explosions  mm,  1 

Crushes  1 

Cut  throat  gjjg  2 

Concussion  1 

Stabs  &  wounds  34 

Scalds  2 

Burn  AM  6 


2 


5 


IQ 


4 


5 

1 

1 


4 


Diseases  of  Genito  Urinary. 


Nephritis  6 

Phimosis  ffi/jgf  4 

Stricture  urethra  2 

Bubo  Jgg?  9 

Gonorrhoea  4 

Incontinence  urine  1 

Hydrocele  1 


5 
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Harbin 


Fain  ih o 


pA 


Hasp.  Hasp. 


Newell  wang 
H  os  p. 

#01 


Orchitis 
Stone  urethrae  stirs 
Syphilitic  chancre  Tfif 
Soft  chancre 
Cystitis 


3 

2 

3 

1 

1 


His  eases  of  Alimentary  Canal  and  Digestive  System. 

—  2  — 


no 


Colitis 
Dysentery 
Typhoid 
Enteritis 
Cirrhosis  liver 
T.  B.  Peritonitis 
Hernia 
Plles 

Fistula  im  ano  jMj 
Fissure  anus 

Constipation  mm 

Liver  abscess 
Gastritis  ^  ^ 
Dyspepsia 

Appendicitis  HI  SUE 
Gastroptosis  ^ ' 


3 

11 

2 

1 

6 

4Q 

51 

I 

1 
1 

3 

7 

3 

2 


2 

1 


2 

2 


3 

4 


D  is e ases  of  Wo  m  e  n .  mhm 

Puerperal  septicaema 
Prolapse  uterus 
Gonorrhoea 
Endometritis 
Occlusion  of  vagina 


RU 


y 

1 

7 

2 

2 

2 


3 

1 


Vesico-vaginal  fistula 
Diseases  of  Circulatory  and  Respiratory  System, 


Pneumonia 

Empyema  91)® 
Mitral 

Phthisis  3j| 
Pleurisy  Jjjfijgi|£ 
Bronchitis 
Aortic  disease 


3 


Pharyngitis 
Popliteal  aneurysm 


7 

3 

4 

18 

3 

5 

2 

3 
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Asthma 
Varicose  veins 

Emphysema  JHtfcm 
Endocarditis 


II  arbin 
Hasp. 


£S  rres 


1 

1 


Tali  eih  o  No  writ  wany 

Hosp.  Hasp. 

ioik 


'Tumours. 


Granuloma  A54{|? 

i.?a  'hi 

Fibroma  gg$gjg 

Sarcoma  It, 
Carcinoma. 


Papilloma 

Epithelioma 

Cyst 

Keloid 

Condyloma  +n- 


Lipoma  JBJW* 

Cvstadenoma  ^ 


Ranula 

Diseases  of  Nervous  System. 


2 

8 

7 

3 

1 

2 


2 


1 

2 

l 


L=fe 


Peripheral  neuritis 
Myelitis 

Amyotrophic  iat.  sclerosis 


Spastic  paraplegia  MW- 


Encephalitis  lethargica 


Cerebral  meningitis  Mm&ik 


2 

1 

1 

1 

2 


Insomnia 

4c  IS 

2 

— 

— 

Epilepsy 

7® 

2 

— 

— 

Hysteria 

s 

2 

1 

2 

Cerebral 

Haemorrhage 

4 

— 

1 

ptic  Cases. 

tfc^iJiE 

Abscesses 

mm 

42 

2 

5 

Ulcers 

mm 

10 

1 

1 

Gangrene 

tins 

1 

— 

— 

Eczema 

MB 

2 

1 

— 

Tetanus 

m%m. 

1 

— 

1 

Lupus 

MM 

3 

- : 

— 

Carbuncle 

B 

7 

— 

— 
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Erysipelas 
F  urunculosis 


Gumma 
Dermatitis 
Scabies 
Cellulitis 


H arbin 
Hosp. 

3 
3 

1 
1 
2 
12 


Taheiho 

Hosp. 


D  is  eases  of  the  Eye. 

Corneal  ulcer 

Pterygium 

Pannus 

Entropion  )$}.(§  p*j 
Trachoma 
Gon.  ophthalmia 
Ectropion 
Keratitis 

Retinitis  P  i  gm  e  n  t  o  s  a  ^1 
Conjunctivitis 
Cataract  a? 


'JL-. 


3 

1 

1 

2 

16 

3 
1 
1 
1 
2 

4 


Diseases  of  Bones,  Muscles  and  Joints. 


wm&mmm 


T.  B.  Bone 
T.  B.  Joint 
N  ec  r  osi  s  ^ 

Periostitis 


45 

12 

8 

1 


Suppurative  arthritis  mmm&2 
Gon.  arthritis  £  1 

Fevers. 


5 

14 

1 


Typhus 
Influenza 
Malaria 
Catarrhal 

Scarlet  fever  jjgjjjfc 
Tonsillitis  Htt 
Measles  (gg: 

Acute  rheumatism  2 

Diphtheria 


2 

3 

2 


Ne  welt  waruj 
Hosp. 


3 

1 


8 
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Various. 


i!i- 


Rheumatism 

Starvation  i$i5E 
Pregnancy 
Carbolic  poison 
Corns 

T.  B.  Gland  si  JJjj^p 
Occlusion  nostrils  rnirn 
Splenomegaly 
Coal  gas  poison 
2nd.  Syphilis 
Anaemia  jftjj 
Hare  lip 

Supernumerary  digit 
Opium  habit 
Tetanus 
Noma 
Diabetes 

Mercury  poison  +sw  HP 
Opium  poison 

# 

No  diagnosis 


Harbin 

Hosp. 


7 

2 

18 

1 

1 

18 

2 

3 

2 

10 

2 

1 

1 

1 

x. 

1 

1 

1 

2 


738 


Taheih  o  Neiccft  u  ung 

Hosp.  .  Hosp. 

—  i 

2  4 

—  3 


1 


1 

5 


56 


85 
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LIST  OF  OPEKATIONS  BETWEEN  OCTOBER  1921  10 
FEBRUARY  1924,  HARBIN  HOSPITAL. 


Am.outat.ions. 


wat 

Fingers 
Arm  4L$- 


Foot 

L«g  >J\j 

Thi?h  ^rUl 

Hand  ^ 
Penis 


0 

14 


Carbuncle  ^ 
Bullet  extraction 
Cellulitis 


JRS* 


Tenotomy 
y  Lupus 


1 

13 

2 

1 

1 


Breast 

Bones  and  Joints. 
Necrosis  5E# 


i 

3 

1 


# 


20  Tumours. 

9 

Fibroma 

Cyst  jgjjjg 
Sarcoma  fom 
Papilloma 
U  r  an  uloma 

Ovarian  cyst  mmt m 
Bronchial  cyst 

H  aematoma  it® 

Keloid  jljgfg 
Sebaceous  cyst 


12 


11 

7 

o 

4-1 

5 

5 

1 

i 

3 

1 

1 


Compound  fractures  {Ff  6 

Scraping  T.  B.  Bone  f§|jfl^{gl8 
Plating  fractures  mmm  1 

Resection  rib  mm’M  2 

Sequestia  of  skull  2  Alimentary  Canal  and  Abdomen. 

Genito-L  rinary.  no  tt  t=*  .Ar.  R 


Circumcision 
Castration  ^jj  5^ 

Hydrocele 

Urethral  Stone  JSflfcEi 
Stricture  urethrae 

Stenosis  vagina  vmmm 


o 

5 

1 

2 

5 

2 


m 


V  ^ 


Blood  Vessels, 

Ligature  Femora  l  artery  1 

Skin,  Fascia  and  Tendons. 

Bcffimmm 


Piles 

Fistula  in  ano  ^ 

Wound!  of  abdomen 
Hernia 

Exploratory  laparotomy 
Extraction  of  tooth 

Fissure  anus  urns 
Tonsils  and  adenoids 

Intestinal  anastomosis  UtfUffiiE  1 
Peritonitis,  drainage 

'JliVr 

Needle  in  abdomen  UMAm. 
Liver  abscess 


27 

54 

1 

4 

5 
3 
2 
2 


T  B GIands 
Cleaning  wounds 
Perineal  fistula  ^teSj 

A I  3SCCSS  mm 

Needle  in  hand 
Suture  wounds 


14 

2 

* 

Jl 

21 


Eye. 


Ectropion  m9\m 
Entropiom 
Cataract  Iff: 

Excision  eye  fi] flg 

Ptervgium  KF 

-  &  47?  733 


3 

3 

1 
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Pluslic. 


jas mm 


Excision  ulcer 
Double  hare  lip 
Occlusion.  nostri 
Ingrowing  nail 


‘Pig  A$) 


i 

1 

1 

1 


Various. 


Examination  under  anaesthetic 


Forceps  delivery  2 

Intra-thecal  medication  ^ 

±m  1 

Intra-ulterine  douche  iitdFJg  1 
Extraction  Indian  corn  from  ear 


SSUfftiSs*  1 

Manipulation  under  anaesthetic 


Total  ItM  361 


ffl  .&  *f  •&  to&il  & 

Map  of  North  Eastern  Asia  showing  important  PSagne  Centres. 


10 


115 


120 


125 


130 


